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It is the general impression that primary carcinoma 
‘of the duodenum—as contrasted with secondary 
‘carcinoma due to invasion by growths originating 
_in neighbouring organs such as the pancreas, ampulla 
of Vater, and stomach—is an exceedingly rare lesion. 
This is borne out by Eger’s (1933) comprehensive 
survey of the literature, which showed that primary 
duodenal carcinoma occurred in only 0-033 per cent 
of 350,286 autopsies, and constituted only 0-3 per 
cent of all gastro-intestinal carcinomata. It may be 
that the lesion is even rarer than these figures imply, 
because it is often difficult to decide whether car- 
cinomata in the ampullary region have originated in 
the ampulla of the bile-duct or in the duodenal 
mucosa, so that a certain number of extrinsic growths 
may thus have been included. Eger (1933) further 
estimated that of 228 examples of primary carcinoma 
in the small intestine, no less than 104, or 45°6 per 
cent, were located in the duodenum, which confirms 
Jefferson’s (1916) remark that “‘ inch for inch the duo- 
denum is more likely to undergo cancerous change 
than the jejunum or ileum”. As for the relative 
incidence of carcinoma in the different portions of 
the duodenum, Eger states that only 12 per cent 
of the recorded cases arose in the third part, usually 
close to the duodenojejunal junction. 

In the great majority of the recorded cases of 
primary duodenal carcinoma the condition was not 
diagnosed clinically, but only revealed at autopsy or 
at an exploratory laparotomy. Thus, of 24 cases of 
carcinoma of the duodenum reported by Mayo 
(1940), only 7 were recognized pre-operatively. 
Partly on this account and partly because of the 
technical difficulties involved, successful excision has 
been uncommon. It is for these reasons that we 
venture to record the following two cases, one of 
which has already been briefly reported, because 
they serve to emphasize, first, the importance and 
difficulties of radiological diagnosis, and, secondly, 
the feasibility of radical removal with at any rate 
good immediate results. 


CASE REPORTS 


Case 1.—F. K., a male patient aged 64 years, first 
reported to the Out-Patient Department of St. Mary’s 
Hospital on March 25, 1950, complaining of severe and 
increasingly frequent vomiting during the previous two 
months. Initially the vomiting had occurred about 
Oace a week, but latterly it was much more frequent, and 
for periods of three or four days he would vomit as often 
as ten or twenty times a day. The vomiting sometimes 
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followed the taking of food, but also occurred at other 
times; it was usually preceded by some nausea and 
epigastric discomfort, which were both relieved by the 
act. The vomitus consisted of altered food mixed with 
bile, and was sometimes profuse, amounting to I pint or 
more. On one occasion he recognized some fish in it 
which he had eaten two days previously. He had lost 
about I st. in weight. 

Clinical examination revealed no abnormality, in 
particular no abdominal distension or palpable mass. 
Radiological investigation of the stomach, duodenum, and 
small intestine after a barium meal on two occasions 
(April 5 and May 8) was likewise reported as negative. 
Gastroscopy showed a normal stomach. It was therefore 
concluded that his complaint was without organic basis 
and he was reassured and eventually referred to the 
psychiatric department. 

His symptoms, however, continued and increased in 
severity, and on June 8 he was admitted as an emergency 
to the medical side of St. Mary’s Hospital under the care 
of Professor G. W. Pickering in a state of advanced 
dehydration. This was rectified by the administration 
of intravenous fluids, and his condition carefully observed 
over a period of several days.’ It was found that the 
vomiting occurred in intermittent fashion, there being 
intervals of two or three days’ freedom from it, followed 
by profuse and repeated vomiting ; sometimes as much 
as 7§ 0z. was brought up in the twenty-four hours. Bile 
and altered food were present in the vomitus. Clinical 
examination of the abdomen was still quite negative, but 
the stools were found to contain occult blood. It was 
felt that there must be a mechanical obstruction some- 
where in the upper small intestine, the intermittency 
of symptoms suggesting perhaps duodenal ileus. In 
pursuance of this tentative diagnosis a further radiological 
examination of the stomach, duodenum, and small gut 
after a barium meal was carried out, but failed to disclose 
any abnormality (June 19). 

After consultation between Professor Pickering and 
one of us (E.R.W.) it was decided to repeat the X-ray 
examination deliberately during one of the spells of 
vomiting. This was done on June 28 and the opaque 
meal now showed enormous distension of the stomach 
and duodenum terminating sharply at a point just short 
of the duodenojejunal junction, where a definite stenosis 
was present; beyond this the intestinal lumen was of 
varying calibre (Fig. 1). It was evident that an abrupt 
and almost total stenosis of the distal duodenum was 
present. 

The radiographs taken at the earlier barium-meal 
examinations were reviewed and in one radiograph in 
each of the first two examinations there was evidence of 
a stenosing filling defect which had been overlooked 
(Fig. 2). A confident diagnosis of annular carcinoma 
of the most distal part of the duodenum was finally made. 

AT OPERATION.—On July 4, under general anesthesia, 
the abdomen was explored through a right paramedian 
I 
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incision. In the third part of the duodenum, just distal 
to where it was crossed by the superior mesenteric vessels, 
a firm annular constriction like a napkin-ring was present, 
undoubtedly a carcinoma. The stomach and duodenum 


proximal to this were slightly dilated and their wall was 
thickened, the bowel distal to it collapsed. Some glands 
were palpable on the adjacent root of the small gut 
mesentery but they were not indurated. There was no 
evidence of hepatic or peritoneal metastases. Excision 
of the growth was accordingly decided upon. The 
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transverse colon and mesocolon were displaced upwind 
and the superior mesenteric vessels carefully defined an Bywere 
elevated from the duodenum, which was then gradual ( 
withdrawn to the left underneath them and progressive) Mof s! 


Barium-meal examination on June 28, 


Fic. 1.—Case 1. 
1950. A, B, show supine and oblique studies of the stomach ; 
and duodenum. Note the marked dilatation of the duodenum us 


and the lack of pyloro-duodenal differentiation. B, shows the in 
abrupt stenosis in the most distal part of the duodenum due : 
to the annular carcinoma. C, was taken 4 hours after the 
meal and shows that the obstruction is almost complete, only a 
small amount of the barium meal having passed through the 
stricture. 


separated from the uncinate process and head of the 
pancreas. This dissection was continued for some 3 in. 
proximal to the growth— in fact, till the termination of 
the common pancreatic duct was exposed. Distally some 
9 cm. of jejunum was freed, and then the mobilized 
duodenojejunal segment was resected and continuity 
restored by end-to-end anastomosis with two layers of 
sutures, an inner of continuous catgut and an outer of 
interrupted Deknatel stitches. The anastomotic site and 
proximal 2 or 3 in. of jejunum were then allowed to 
recede to the right, under the superior mesenteric vessels, 
into the retroperitoneal space formerly occupied by the 
third part of the duodenum. The abdomen was closed 
in layers without drainage. 

POST-OPERATIVE PROGRESS.— Recovery from operation 
was marred by the occurrence of bouts of colicky upper 
abdominal pain associated with severe diarrhoea, with the 
passage of loose, pale, bulky, offensive stools numbering 
up to twelve a day and containing undigested meat-fibres 
and fat. On the assumption that this might be due to 
blockage of the pancreatic duct by reactionary oedema, } < 
administration of pancreatin, 90 gr. per day, was com-f]| | 
menced, and the diarrheea gradually ceased, the stools 
becoming normal in character again. The patient made 
slow progress, but was eventually well enough to be 
discharged twenty-nine days after operation. When he 
was seen again on Jan. 27, 1951, he was found to be in 
excellent health, to be eating well, and to have put on 
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PWird Bapproximately 1 st. in weight. No signs of recurrence Case 2 (previously reported by Mr. R. M. Handfield- 
ned an Mwere :nanifest. Jones, 1938).— Mrs. M. M., aged 54, was admitted to the 
radial OPeRATIVE SPECIMEN.— This consisted of a segment Florence Nightingale Hospitil on June 24, 1937, with a 
€SSivel pf srnall bowel 12 in. long, with fragments of pancreatic history of recurrent attacks of copious vomiting for two 

; months. The vomiting occurred chiefly in the evening 
and the patient noticed that there was some epigastric 


Fic. 2.— Case 1. Barium-meal examination on April 5, _ Fic. 3.—The gross specimer of Case 1. Note the thick 
1950 (first examination). The typical appearance of an annular scirrhous reaction in the wali of the gut. The mucosal folds 
carcinoma is seen in the most distal part of the duodenum. remain intact to the very edge ot the ulcerated segment. 


Three distension immediately preceding it. The vomitus 
contained altered food -sometimes from several days 
previous — and bile. 


um tissue connected to the proximal portion (Fig. 3). 
bn inches from the upper end was a firm, thickened annular 
the stricture 1 in. in length, over which the peritoneal coat 
ly a was puckered at one point. On cutting the specimen 
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ipper ; 
h the 
ering Fic. 4.—Case 1. Photomicrograph showing adenocarcinoma 
ibres with a scirrhous reaction. (* 40.) 

le to 
ema,] open the point of the scissors would barely pass into the 

7om- | lumen of the constricted portion. The mucosa at this Clinical examination revealed no abnormality, but 
tools | point was ulcerated. radiological examination after a barium meal showed a 
nade Microscopically the bowel wall at the site of the carcinoma of the third part of the duodenum. 

> be | stricture was seen to consist of columnar-celled tubular At OPERATION.—On June 27, Mr. Handfield-Jones 
n he | and trabecular carcinoma (Fig. 4). Mitoses were fairly confirmed the radiological diagnosis and, finding no 


in | frequent. There was marked fibrosis. The growth distant metastases, resected the part of the duodenum and 
t on | extended through the muscular coat. proximal fourth of the jejunum much after the fashion 


Fic. 5.— Case 2. Gross specimen, showing the same t 
of scirrhous reaction as that in the first case. The microscopical 
appearances were also very similar. 


28, 
the 
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described in Case 1. The operation was completed, 
however, by side-to-side duodenojejunostomy. The 
convalescence was uneventful except for a left femoral 
vein thrombosis. 

Operation Specimen.—This is illustrated in Fig. 5, 
and shows a carcinomatous stricture very similar to that 
present in Case 1. Microscopically the growth was found 
to be a papillary alveolar and tubular columnar-celled 
carcinoma invading all coats of the bowel wall. 

SUBSEQUENT CouRsE.—War conditions made the 
follow-up of this case difficult, but it is known that she 
died on Nov. 4, 1941, probably of a recurrence of the 
original growth ; unfortunately no autopsy was obtained. 


DISCUSSION 


Clinical Features.—These two cases illustrate 
well the typical symptomatology of this condition. 
In both, the main symptom was vomiting occurring 
at intervals of a few hours up to several days, the 
vomitus normally being profuse and containing bile 
and altered food—often recognizably that ingested a 
day or so previously. Some nausea and a sensation 
of epigastric distension preceded the vomiting and 
were relieved by it. Both cases had lost a consider- 
able amount of weight, and in one case the repeated 
vomiting had resulted in a dangerous degree of 
dehydration. 

Though in several of the published cases of car- 
cinoma of the duodenum according to Hoffman and 
Pack (1937) and Eusterman, Berkman, and Swan 
(1925) an abdominal mass was palpable, no abnor- 
mality whatsoever could be detected on abdominal 
examination of our two cases. 

Radiological Comments.—It will be seen, 
therefore, that the clinical features were those of a 
high intestinal obstruction. The actual definition of 
the site and nature of the obstruction then depended 
on radiological examination. In the second case the 
carcinoma was revealed without difficulty by this 
method, but in the other case radiologica! examina- 
tion was reported as negative on three occasions 
between April 5 and June 19, 1950, emphasizing the 
fact that it is easy to miss these lesions. Admittedly, 
on reviewing the series of radiographs, there was 
direct evidence on the supine films taken at the 
earlier examinations of a neoplastic filling defect 
which was unfortunately overlooked (Fig. 2). Other 
writers have had similar difficulties—for example, 
none of Hoffman and Pack’s (1937) six infrapapillary 
carcinomas were diagnosed correctly by experienced 
radiologists. Obviously an essential condition for 
the correct radiological diagnosis is that the radiologist 
should be fully alive to the possibility of a carcinoma 
occurring in the distal half of the duodenum, because 
this part of the intestinal tract may not ordinarily be 
carefully examined, and may indeed be overlain and 
obscured by the stomach or proximal coils of jejunum 
filled with barium, as pointed out by Nagel (1925). 

We think that the method finally used by us to 
demonstrate the cause of the obstructive symptoms 
in the first case is worthy of note. The first three 
barium meals were carried out in the lull periods 
between the bouts of vomiting. It then occurred 
to us that if the examination was repeated deliber- 
ately during a phase of vomiting, the suspected 
obstruction might be revealed. This hope was justi- 
fied in spite of the marked dilution of the barium 
suspension with the copious fluid in the stomach 


and duodenum (see Fig. 1). By six hours, scarcely 
any of the meal had passed into the jejunum and, in” 
spite of two vomits, there was marked gastric and” 
duodenal retention of the barium meal. 3 

It may well be that certain difficult problems in} 
gastro-intestinal radiology would be easier of solution’ 
if investigation were purposely undertaken when) 
symptoms were most severe. 

The appropriate technical procedure deserves” 
careful consideration. One of the chief difficultie — 
in diagnosis is that the third part of the duodenum 
is masked by the pars media of the barium-filled 
stomach in the erect and prone positions, but this _ 
masking is less in the supine position: further, — 
compression may be applied to the anterior abdominal : 
wall with the patient supine and the distal duodenum 
examined fluoroscopically (and by radiographs 
‘through’ the compressed and displaced stomach. 
Such a technique was used by Courtney Gage (1937 
and is well illustrated by him. 
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One of the most interesting and puzzling features — 
was the rapid alternation of bouts of severe obstruc-| 
tive symptoms with periods of symptomatic quies- 
cence in which the radiological features were non-| 
obstructive. Yet when a barium meal was intention- 
ally given to coincide with a bout of vomiting, the 
obstructive features were marked. How can this 
variation be explained ? The following explanations 
may be considered: (1) Impaction of solid material 
at the stenotic site ; (2) Occurrence of intussusception 
at the site of the growth; (3) Local spasm; (4 
Varying oedema of the growth and overlying mucosa 
causing obliteration of an already narrowed lumen. 

A study of the specimen immediately following 
resection leads us to the conclusion that the first 
three suggested explanations are unlikely to be valid 
and that varying oedema was the probable cause of 
the peculiar periodicity of symptoms. 

Treatment.—In our two cases the growth was 
not fixed to surrounding structures, so that its 
removal by resection of the terminal part of the 
duodenum and a length of upper jejunum with an 
appropriate portion of the mesentery was relatively 
easy, once the superior mesenteric vessels had been 
identified and retracted out of harm’s way. The 
final anastomosis between duodenum and jejunum— 
in one case by end-to-end and in the other by 
side-to-side approximation—naturally utilized on the 
proximal side a part of the duodenum devoid of 
peritoneal coat, a circumstance which used to be 
held to carry special dangers. Experience in recent 
years, however, with anastomoses between stomach 
or jejunum and the cesophagus, and between the 
colon and the extraperitoneal part of the rectum, 
makes it clear that these earlier misgivings about the 
reliability of suture lines involving portions of the 
alimentary tract not. provided with a peritoneal 
covering are to a large extent unfounded, and the 
successful immediate recovery of our two cases was 
not unexpected. 

If these growths had been more extensive and 
had invaded the pancreas, the only chance of a 
complete removal would have lain in the performance 
of a pancreaticoduodenal resection as for a primary 
carcinoma of the head of the pancreas, with greatly 
increased operative risks. Under these circum- 
stances, however, the main mesenteric vessels wou d 
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prob ably also have been involved, making excision 
impossible. 

/ ‘ne of our cases has died of recurrence four 
yeas after operation ; the ultimate fate of the other 
case. which is still alive and well one year after 
operation, remains to be seen, but, as with malignant 
growths of the pancreas treated by radical excision, 
Only one case 
reported in the literature (Eger’s Case 19) has sur- 
vived for five years after excision of a primary 
carcinoma of the third part of the duodenum. On 
the other hand, complete relief of symptoms for 
three or four years, even if the patient does eventually 
succumb to the disease, is a worthwhile accomplish- 
ment. 


SUMMARY 


1. A survey of the literature shows that primary 
carcinoma of the duodenum accounts for only 0-3 per 
cent of all gastro-intestinal carcinomata; not more 
than 12 per cent of these growths occur in the third 


part of the duodenum. The diagnosis of the condi- 
_ tion has usually been made at laparotomy or autopsy. 


2. Two cases of primary carcinoma of the third 
part of the duodenum, correctly diagnosed pre- 
operatively, are now reported. The salient features 
in their symptomatology are discussed and the value 


of radiological examination, if necessary carried out 
when symptoms are maximal, is emphasized. 

3. Treatment was by resection and end-to-end or 
side-to-side anastomosis, which was accomplished 
without difficulty and followed by immediate recovery 
in both cases. One patient died of recurrence four 
years later ; the other is alive and well one year after 
operation. 


We are grateful to Mr. R. M. Handfield-Jones 
for kind permission to include Case 2, which was 
under his care, in this paper; to Dr. Charles Pike 
for the pathological reports; and to Dr. P. N. 
Cardew for the photographs. 
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CARCINOMA OF THE DUODENUM 
By G. M. LUNN 


SURGICAL REGISTRAR, ROYAL CANCER HOSPITAL ; FORMERLY SURGICAL CHIEF ASSISTANT, ST. BARTHOLOMEW’S HOSPITAL 


A CONSIDERATION of the literature shows that car- 
cinoma of the duodenum is not as rare as it was 
formerly supposed, and is still commonly taught 
tobe. A large series of cases has now been accumu- 
lated, mainly by American authors. 

This disease is said to account for 0-3 per cent of 
all intestinal carcinomas, and to be found in 0-035 
per cent of autopsies (Kleinerman, Yardumian, and 
Tamaki, 1950). The figures of Willis (1948) illus- 
trate the relative incidence of carcinoma in various 
sites. In his autopsy series of tumours there were 
227 gastric, 190 large-intestinal, 42 pancreatic, and 
17 small-intestinal carcinomas, of which 5 were 
duodenal. Hoffman and Pack (1937) state that of a 
series of 228 carcinomas of the small intestine, 
104 were in the duodenum. 

Duodenal growths are most conveniently classi- 
fied, according to their relation to the papilla of 
Vater, as suprapapillary, peripapillary, and infra- 
papillary. 

Stewart and Lieber in 1937 and Lieber, Stewart, 
and Lund in 1939 and 1937 reviewed and analysed 
the literature for supra-, peri-, and infra-papillary 
growths respectively. Berger and Koppleman (1942) 
in a very useful review added further cases up to 
that date. Kleinerman and his colleagues (1950) 
published a further review of reported cases up to 
1048. They accepted 453 cases as proven. Of 
these, 102, or 22-5 per cent, were suprapapillary ; 
208, or §9°2 per cent, were peripapillary ; and 83, 
0: 18-3 per cent, were infrapapillary. 


In the British literature papers have been con- 
cerned mainly with single cases. In recent years 
Gordon-Taylor (1942) reported § cases of peri- 
papillary cancer, and in 1947 Morley published 
details of 6 similar cases, and an additional one of 
apparent spontaneous cure. Isolated cases were 
recorded by Maingot (1941), Watson (1944), and 
d’Offay (1946), all peripapillary, and by Handfield- 
Jones (1938), Macindoe (1940), Barclay (1946), and 
Beattie and Muir (1949), all infrapapillary. In the 
case of Mendl and Tanner (1948) there was no oppor- 
tunity for pathological examination. No example of 
a suprapapillary tumour has been traced in the 
British literature of recent years. 

Presumably a considerable number of cases have 
not been reported: this is probably especially true 
of ampullo-papillary growths as a number of authors 
do not consider these to be examples of duodenal 
growths, a point to be discussed below. 


PATHOLOGY 


There has been discussion in previous papers as 
to whether peripapillary lesions should be considered 
true duodenal growths. It is admitted that at the 
ampulla several anatomical structures unite and it is 
usually impossible to decide from which the growth 
started. This point is dealt with in some detail by 
Lieber, Stewart, and Lund (1939), who analysed 
229 ampullo-papillary growths and found, as shown 
below, that in the great majority it was not possible 
to be sure of the point of origin :— 
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1. Primary carcinoma of the ampulla of Vater 3 cases 
2. Primary carcinoma of the duct of Wirsung I case 
3. Primary carcinoma of the lower end of the 

common bile-duct 7 cases 
4. Primary carcinoma of the mucosa of the 

papilla 3 cases 
5. Growths involving structures 1-4 182 cases 
6. Growths involving structures 1-3 33 cases 


Hoffman and Pack believe that ampullary car- 
cinoma is not a true duodenal lesion and state that it 
arises from the epithelium of the lower end of the 
common bile-duct. That this is not necessarily true 
is shown by the figures above, and is suggested by a 
consideration of Case 3 in the present paper, since 
this patient had symptoms of duodenal obstruction 
before jaundice developed, a sequence unlikely if the 
growth had started in the bile-duct. Furthermore, 
the epithelium of the tumour from Case 3 (Fig. 9) 
shows a striated border, confirming its origin from 
the duodenal mucosa. Fig. 12 (from Case 4) shows 
a section through the lower end of the common bile- 
duct. The epithelial lining of the duct is intact and 
moreover its cells have taken a slightly basophilic 
stain, whereas those of the tumour and of the normal 
duodenal epithelium have both taken a slightly 
eosinophilic hue. In addition, the tumour can be 
seen to encircle the duct without involving it, again 
suggesting an origin from the duodenal mucosa. 

It seems reasonable therefore to include these 
peripapillary tumours as ‘ carcinomas of the duo- 
denum ’ for the reasons mentioned above and because 
they present in the duodenum and have many 
symptoms in common with those arising above or 
below the papilla. 

Duodenal carcinoma at any site may be either a 
papilliferous tumour or a flat ulcer. It may obstruct 
the lumen simply by its bulk, as in Case 3 (Fig. 8), 
or, if ulcerating, by encircling the bowel, as in Case 5 
(Fig. 13). The great majority of lesions are columnar- 
celled adenocarcinomas, although occasionally squa- 
mous metaplasia may be present (Lieber, Stewart, 
and Morgan, 1940). 

Involvement of lymph-nodes varies with the site 
of the primary lesion. Stewart and Lieber (1937) 
found such metastases in 75 per cent of supra- 
papillary growths, whereas d’Offay (1946) found 
them in only 25 per cent of peripapillary carcinomas 
taken from the literature. This difference may be 
due to the earlier onset of symptoms in the latter 
group. There was no lymph-node involvement in 
any of the cases reported here. 

The aetiology of the condition is unknown. 
Benign tumours are sometimes seen in the duodenum 
post mortem, and are found at operation on rare 
occasions (Noon, 1951). If the carcinoma does 
start from a pre-existing benign tumour the latter 
appears to be destroyed by the former. The relation- 
ship between peptic ulcer and suprapapillary car- 
cinoma of the duodenum has been discussed by 
numerous authors. Jefferson (1916) described a 
case in which carcinoma may have developed on the 
scar of an ulcer which had healed after gastro- 
enterostomy three and a half years before. He also 
quoted from the literature 30 other cases which 
authors had considered to be examples of ulcer- 
cancer, many of which appear to be dubious. The 
case of Peck (1910) and one communicated privately 
by W. J. Mayo (No. 17 in Jefferson’s series) are more 
certain examples. The case of Beattie and Muir 
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(1949) was an example of an infrapapillary carcinom, 


with an earlier operation for duodenal ulcer, and this 
suggests that the coexistence of the two lesions js 
fortuitous in most cases. 
cancer at the papilla is probably due to the fact tha 
this point is a union between different structures and 
is embryologically the boundary zone between the 
fore- and the midgut. It is perhaps surprising that 
the duodenum, which is constantly irritated by 
partially digested food, acid and alkali, should produce 
cancer so infrequently—a striking contrast to the 
stomach. 

Males are affected about twice as often as females 
and the maximal age incidence is in the sixth decade. 


DIAGNOSIS 


Clinical Features.—The symptoms depend on 
the situation and type of the growth. The large 
proliferative tumours and the tight annular lesions 
produce duodenal obstruction and vomiting. If such 
a lesion is above the papilla of Vater there will be no 
bile in the vomit and the condition will resemble 
pyloric stenosis, although the overall history will be 
shorter. If the lesion is in the infrapapillary part 
the vomit will contain bile, provided there is not 
coexistent biliary obstruction. Duodenal obstruc- 
tion may be present without biliary obstruction even 
when the growth is peripapillary, as in Case 3. 

As with carcinoma elsewhere in the small intestine, 
obstruction is a late phenomenon due to the fluid 
nature of the contents. This is illustrated by Case 1, 
in which there was considerable narrowing of the 
lumen (Figs. 6, 7), but no vomiting. 

Jaundice is the chief symptom in peripapillary 
lesions. According to Berger and Koppleman (1942) 
it is acute in 80 per cent of cases and present in 
99 per cent. The late onset of icterus in Case 3 has 
already been referred to. The jaundice is often 
variable in depth in the early stages (as in Cases 2 
and 4) and this may help to differentiate the condition 
from carcinoma of the head of the pancreas in which 
the jaundice is more usually progressive. 

Ulceration leads to bleeding, and it may be that 
the resulting anemia may produce the oniy symp- 
toms, as happened in Case 1. Manifest bleeding is 
uncommon. 

Pain is a frequent symptom. It may amount to 
no more than discomfort after meals, or with ampul- 
lary growths may resemble biliary colic. A more 
constant pain felt in the upper abdomen and passing 
through to the back is a very common symptom in 
pancreatic carcinoma. 

Loss of weight is more marked in pancreatic 
than in duodenal carcinoma, although it will obviously 
depend on the severity of the vomiting. 

Examination of the patient may reveal an 
enlarged liver and less often an enlarged gall-bladder, 
when there is biliary obstruction. Although the 
tumour could not be felt in any of the cases reported 
here, Berger and Koppleman state that 25 per cent 
of the patients with a suprapapillary tumour, a few 
of those with a peripapillary lesion, and 16 per cent 
of those with an infrapapillary tumour had a palpab'e 
mass. 

Investigations.—Apart from chemical tests for 
jaundice, the two investigations of most value aic 
the estimation of occult blood in the stools and a 
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barium meal. In the absence of another known 
ulcerated lesion (as was present in Case 4) the 


} presence of occult blood may help to distinguish a 


peripapillary from a pancreatic carcinoma. The 
barium meal is the most valuable single measure in 
arriving at a correct pre-operative diagnosis, provided 
that the duodenal loop is filled with barium and 
carefully examined. Of the five cases reported here 
a positive diagnosis was made in two (Cases 1 and 4) 
and suggested in one (Case 5). A normal radio- 
graph was obtained in Case 2 in spite of there being 
a moderately large lesion. The remaining patient 
was not X-rayed, as she had a complete obstruction. 

Aspiration of duodenal contents and _ their 
examination for blood and cancer cells has been 


' recommended, but in the two patients on whom this 
nd 
large | 


was done no useful information was obtained. 

The final diagnosis rests upon an awareness of 
the condition and a careful laparotomy, aided if 
necessary by mobilizing and opening the duodenum 
to inspect the interior. 


TREATMENT 


The frequent slow growth and late spread of 
these tumours seems to encourage the hope that a 
number of patients so afflicted can be cured by 
operation. Cattell and Pyrtek (1949), having stated 
that carcinoma of the head of the pancreas had not 
yet been cured by surgery, added that they saw no 
reason why a proportion of patients with ampullary 
cancer should not be cured by radical operation. 
But a consideration of the results published to date 
lends little support to this contention. 

The operation of choice will depend to a certain 
extent on the site of the lesion. With some supra- 
and infrapapillary growths a segmental resection may 
be possible, and this will avoid the dangers that 
follow division and anastomosis of the pancreas. 
This was possible in Case 5. The remaining 
patients will require a pancreaticoduodenectomy. 

Transduodenal excision of peripapillary cancer 
has resulted in occasional long survivals, but the 
operation does not conform to the accepted principles 
for the treatment of malignant disease and is analogous 
to the local excision of a rectal carcinoma, a pro- 
cedure long since condemned. 

Berger and Koppleman analysed the published 
results of treatment up to 1942. In 386 cases 
surgery was possible in 196; of these, 106 had 
palliative operations only and 76 a curative opera- 
tion (including transduodenal excision). Of these 76 
cases, 24 died as the result of the operation, 8 lived 
two years, and 4 lived five years. Of the patients 
with a supra- or an infrapapillary carcinoma none 
had lived two years. 

Lichtman (1946) reported from the Mayo Clinic 
49 cases of supra- and infrapapillary cancer (including 
4 sarcomas and 1 lymphangio-endothelioma). Four 
pancreaticoduodenectomies were performed with one 
death, the three survivors being alive twelve, seven, 
and three months later. There were four segmental 
resections with one death, one patient dying at two 
years, the others being alive one and four years 
later. One patient treated by local excision was alive 
after four years. 

Of the § cases recorded by Gordon-Taylor (1942), 
2 had a transduodenal excision, one dying after two 
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and a half years and the other remaining well for 
three years before being lost sight of. Three patients 
had a pancreaticoduodenectomy ; 1 died at five days, 
I at six months, and 1 was well after one year and 
nine months. Maingot’s (1941) case died eleven 
months after a radical excision. Watson (1944) per- 
formed a two-stage excision of an ampullary growth, 
the patient being well apart from an occasional pan- 
creatic leak six months later. 

Professor Morley (1947; 1951) carried out a 
pancreaticoduodenectomy on 6 cases of ampullary 
carcinoma. These patients died eight months, two 
days, eleven months, six months, eighteen months, 
and five years afterwards. 

The patient of d’Offay (1946), who had a trans- 
duodenal excision of an ampullary carcinoma, died 
two years and ten months later after an operation for 
a recurrence in the head of the pancreas. 

The patient of Handfield-Jones (1938; 1951), 
on whom he performed a segmental resection of an 
infrapapillary carcinoma, died approximately three 
years after operation. 

It will be seen that the results of treatment of 
duodenal carcinoma are most disappointing. In 
spite of this, a radical pancreaticoduodenectomy 
remains the treatment of choice for ampullary or 
near-ampullary lesions, with the possibility of a seg- 
mental resection for growths remote from the papilla 
of Vater. Whether the operation is performed in 
one or two stages is a matter of choice. Professor 
Morley, whose experience of these cases is extensive, 
has kindly written to say that he has gone back to 
doing the operation in two stages. The patients are 
undoubtedly more comfortable afterwards if the 
pancreatic stump is rejoined to the bowel. 

In this paper 5 cases of duodenal carcinoma are 
reported: 1 suprapapillary, 3 peripapillary, and 1 
infrapapillary. They all underwent a radical excision, 
the operation being respectively a duodenectomy with 
re-implantation of the pancreas; a two-stage 
pancreaticoduodenectomy with exclusion of the 
pancreas; a one-stage pancreaticoduodenectomy, 
also with pancreatic exclusion ; a total pancreatec- 
tomy and duodenectomy ; and a segmental resection. 

There was I operative death, after the second 
part of the two-stage excision. The remaining 4 
patients are alive without evidence of recurrence 
eight months, sixteen months, six months, and two 
years and two months after operation. 

Case 1 has been briefly reported elsewhere (Smith, 


1952). 
CASE REPORTS 


Case 1.—Suprapapillary Carcinoma. Duo- 
denectomy with Reimplantation of the Pancreas. 
_ A widow, aged 53, was admitted to St. Bartholomew’s 
Hospital on March 3, 1951, under the care of the Medical 
Professorial Unit for the investigation of a hypochromic 
anemia. For some years she had had a pain in the right 
lower chest on working and about one hour after meals. 
There hed been no vomiting or jaundice. The appetite 
was fair. There had been some loss of weight. She 
was pale, without jaundice, and there was right subcostal 
tenderness. The liver was enlarged one finger-breadth 
and the spleen two finger-breadths below the costal 
margin. 

The relevant investigations were: hemoglobin 50 
per cent, R.B.C. 3,600,000 per c.mm. ; occult blood was 
present in the stools; an alcohol test-meal showed 
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achlorhydria; barium meal (Dr. R. Kemp Harper), 
“there was no evidence of pathological change in the 
stomach. The second part of the duodenum, from the 
apex to about the level of the ampulla, showed a very 
considerable irregularity, deformity, and narrowing, which 
seemed to be due to the presence of an intrinsic lesion. 


Fic. 6.—Case 1. Suprapapillary carcinoma. Barium meal 
showing the irregular narrowing in the second part of the 
duodenum. 


Fp most likely condition is a carcinoma of the duodenum.” 
ig. 6.) 

Transfusion raised the hemoglobin to 86 per cent, 
ee the patient was transferred to the Surgical Professorial 

nit. 

OPERATION (April 17, 1951) (Professor Sir James 
Paterson Ross).—The duodenum was mobilized and 
found to contain a hard mass in the descending part. The 
common bile-duct, which was of normal size, appeared 
to enter in the region of the tumour. The duodenum was 
separated from the pancreas and the common bile-duct 
and pancreatic ducts were divided. The bile-duct was 
ligated. The duodenum was divided below the growth 
and a blind end made. The pyloric antrum was 
transected and the specimen removed. The proximal 
jejunum was brought across the colon and anastomosed 
in turn to the gall-bladder, the pancreas, and the cut end 
of the stomach. Difficulty was experienced in anastomos- 
ing the pancreas as, in the absence of obstruction, the 
duct was not dilated. The wound was closed with 
drainage. 

PATHOLOGY (Dr. W. J. Hanbury) (Fig. 7).—‘‘ The 
specimen consists of 11 cm. of duodenum, the pylorus, 
and 3 cm. of stomach. In the duodenum there is a 
whitish tumour encircling the bowel and causing some 
stenosis and infiltrating the wall. The tumour measures 
4 X 4 < 5 cm. At the lower end there is a portion of 
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bile-duct 3 cm. in length, and the papilla of Vater : 


situated 2 cm. from the lower end of the growth. hy 
lymph-nodes were found. Histological examination, 
shows a_ well-differentiated adenocarcinoma of th 
duodenum. The 
infiltrated through the muscle layers of the gut wall.” 
PROGRESS.—The immediate post-operative phase wa 
satisfactory : bile was obtained from the intragastric tube, 
which was removed on the third day. The following day, 
April 21, the drains were shortened and there was ; 
copious discharge of clear fluid from the wound. This 
persisted, and by April 24 was bile-stained. On this da 
the final drain was removed and continuous catheter 
suction applied. Drainage continued until May 2 
(fifteenth day), when the patient had a severe secondary 
hemorrhage. There was a free discharge of blood from 
the wound and she vomited 14 pints of bright blood 
The wound was tightly packed and a transfusion started 
There was no further manifest bleeding. On May 7 
suction of the wound was recommenced, bile-stained 
fluid being obtained. Skin excoriation was controlled 
by painting the wound area with thick barium mucilage, 


growth does not appear to hay | 


Fic. 7.—Case 1. Suprapapillary carcinoma. The speci- 
Ee m probe has been passed through the common bile-duct. 


which was dried off with a hair-drier. Suction was 
discontinued on May 22, and the wound finally became 
dry on May 25 (thirty-eighth day). The patient was 
discharged from hospital on June 1. 

She was last seen on Jan. 3, 1952, eight months after 
operation, when there was no evidence of recurrence. 
She was then gaining weight, had a good appetite, and 
no discomfort after meals. The bowels were opening 
once a day. 


Case 2.—Peripapillary Carcinoma. Two-stage 
Pancreaticoduodenectomy with Pancreatic Ex- 
clusion. 

A male, aged 67, was admitted to Hill End Hospital 
under the care of Dr. E. R. Cullinan on Sept. 13, 1947. 
For nine months he had been losing weight to a total of 
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2 st. In the past three months he had had a poor 
appetite and was jaundiced ; initially the jaundice varied 
in depth. There had been epigastric discomfort after 
meals, but no vomiting. He was found to be deeply 
jaundiced and the liver was felt three fingerbreadths 
below the costal margin. The gall-bladder was not felt. 
Chemical tests confirmed that he had an obstructive lesion. 
Occult blood was present in the stools. The barium 
meal was normal. He was transferred to St. 
Bartholomew’s Hospital on Oct. 7. 

First OPERATION (Oct. 16, 1947) (Mr. R. S. Corbett). 
—A hard mass was felt in the region of the head of the 
pancreas. It appeared to be operable so an end-to-side 
cholecystojejunostomy (with an entero-enterostomy) was 

rformed with division of the right gastric and gastro- 
duodenal arteries and ligation of the common bile-duct. 

Following the operation the patient developed a 
bilateral basal collapse. Towards the end of November 
radiographs still showed some evidence of collapse, but in 
view of the possibility of neoplastic spread it was felt to be 
justifiable to proceed to the second stage. 

SECOND OPERATION (Nov. 25).—The head of the 
pancreas and the duodenal loop were excised and a gastro- 
enterostomy performed. The end of the remaining 
pancreas was oversewn. 

The patient died the following morning. 

PATHOLOGY (Dr. Cuthbert Dukes).—‘* The specimen 
consisted of a loop of the duodenum, 6 in. in length, 
surrounding a portion of the head of the pancreas, which 
was adherent to the small intestine. Dissection showed 


_ an oval ulcerating tumour 2 in. in diameter projecting 
_ from the surface of the duodenum. The portion of 


pancreas near to the tumour felt very hard in consistence. 


_ The common bile-duct is embedded in the tumour. I 


could not find the opening into the duodenum, but it was 
quite easy to trace the bile-duct extending into the 
tumour, which must have excluded it completely. 

“* Microscopic Structure: The tumour is an adeno- 
carcinoma arising from the mucous membrane of the 
duodenum. The growth is well-differentiated in character 
and, judged from its histology, of a low grade of 
malignancy. The growth had spread as far as the fascial 
sheath separating the duodenum from the pancreas, but 
there was no sign of invasion of the pancreas itself and 
most of the adhesions were inflammatory in nature. No 
lymphatic glands could be found attached to the overation 
specimen.” 

Autopsy.—The lungs showed bronchopneumonia and 
inflammatory cdema. No carcinomatous metastases 
were seen: the remaining pancreas showed no histo- 
logical evidence of carcinoma. The anastomoses 
appeared sound. 


Case 3.—Peripapillary Carcinoma. One-stage 
Pancreaticoduodenectomy with Pancreatic Ex- 
clusion. 

A woman, aged 59, was seen in medical out-patients 
on Aug. 17, 1950. For some years she had been receiving 
treatment from her doctor for anemia. Recently she 
had been losing weight and had had a poor appetite with 
flatulence after meals. There had been occasional 
vomiting. No abnormal signs were discovered and there 
was no jaundice. She was seen again on Aug. 31. 
During the two weeks there had been constant vomiting 
and central abdominal discomfort but no colic. She was 
d hydrated and had a slight icteric tinge. The gall- 
blidder was felt. The patient was admitted that day. 
During the next five days the jaundice deepened and she 
si ffered from complete gastric stasis. The stomach was 
a pirated continuously, the fluid being bile-stained. Her 
fl1id imbalance was corrected by means of rectal and 
i travenous fluids. The patient was not X-rayed. 

OPERATION (Sept. 5) (Mr. R. S. Corbett).—The 
¢ -scending part of the duodenum was enlarged and firm 
2 id looked and felt like a sausage. The gall-bladder and 


common duct were distended. A small fleshy gland was 
found at the junction of the cystic and common ducts and 
was removed separately. The head of the pancreas was 
normal. After mobilization the duodenum was divided 
1 in. below the growth and the pyloric antrum transected. 
The two ends were closed. The pancreas was mobilized 
and divided at the crossing of the superior mesen- 
teric vessels. The cut surface of the pancreas was 
sutured and the common bile-duct divided and doubly 


Fic. 8.—Case 3. Peripapillary carcinoma. The duo- 
denum and the common bile-duct have been opened, and 
the latter structure can be seen to be clear of the growth. 
(Approximately half scale.) 


tied. A posterior gastro-enterostomy and a cholecysto- 
gastrostomy were performed. The wound was closed 
with drainage. 

PaTHOLOGY (Fig. 8) (Dr. R. J. Cureton).—‘‘ The 
specimen consists of 16 cm. of duodenum and a portion 
of pancreas measuring 8 x 4 * I°§ cm. Situated § cm. 
from the proximal end of the specimen and measuring 
9°5 < 8-4 cm. there is a large cauliflower neoplasm which 
virtually fills the lumen of the bowel and through the 
centre of which passes the common bile-duct. The 
ampulla of Vater shows neoplastic tissue completely 
encircling it, and immediately above there is some firm 
induration in its wall. Proximal to the ampulla it shows 
marked dilatation and the mucosa is thickened, yellow, 
and opaque. The wall is infiltrated but there is no 
neoplastic tissue on the peritoneum covering the duodenum 
or in the pancreas behind. 

“* Histological sections of the neoplasm show a highly 
differentiated papillary adenocarcinoma, the cytological 
features of the epithelium clearly indicating a primary 
duodenal origin (Fig. 9). Section of the head of the 
pancreas shows normal histological features. The lymph- 
nodes show no sign of neoplastic infiltration.” 

PROGRESS.—The patient made a good post-operative 
recovery. The drain was removed on the fifteenth day, 
and the wound remained dry until Oct. 12, when there 
was an escape of bile. This must have been an old 
accumulation, as the wound rapidly became dry, and 
remained so. The fecal fat was estimated on a three-day 
collection of stool on Oct. 16: total fat formed 45-1 per 
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cent of dried feces and of the fat 89-2 per cent was split. 
She was discharged on Nov. I. 

The patient was last seen on Jan. 18, 1952. Her 
appetite was good and there was no discomfort after meals. 


Fic. 9.— Case 3. Peripapillary carcinoma. Histology. 
The striated border of the tumour confirms its origin from 
the duodenal mucosa. ( 880.) 


Her bowels were opening two or three times during the 
morning and occasionally also later in the day ; the stools 
were like porridge. She had initially been taking 
pancreatin, but had discontinued it. There was some 


Fic. 10.— Case 4. Peripapillary carcinoma. The barium 
meal showing the lesser-curve gastric ulcer and the filling defect 
in the second part of the duodenum. 


swelling of the ankles. The tongue was sore and she had 
an angular stomatitis. There was no evidence of 
recurrence. 


Case 4.—Peripapillary Carcinoma. Gastric 
Ulcer. Total Pancreatectomy and Duodenectomy, 
with Partial Gastrectomy and Splenectomy. 

A man aged 61. 

First ADMISSION.— Laparotomy was undertaken in 
1946, when a large gastric ulcer was found adherent to the 
pancreas. This was thought to be an _ inoperable 
carcinoma and the wound was closed. 
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The patient progressed favourably and by 1947 ‘he pre 
ulcer was radiologically healed. From time to time he had 9 jatr 
a recurrence of his dyspeptic symptoms. © dist 

In October, 1950, he became jaundiced. The barium % apy 
meal at that time showed a lesser-curve gastric ulcer with % ext 
deformity of the pylorus and duodenal cap. He was per 
thought to be suffering from secondary malignant disease ~ 
but was admitted for investigation. 

SECOND ADMISSION (Nov. 11, 1950).—Occult blood 
was present in the stools. Gastroscopy revealed a benign 
gastric ulcer. A further barium meal produced a report © 
similar to the one above, although in a later review of the © 
films irregularity of the medial wall of the second part of ; 


Fic. 11.—Case 4. Peripapillary carcinoma. The speci- 
men, consisting of the whole pancreas, the duodenal loop, and 
the major portion of the stomach. The second part of the 
duodenum has been opened and the ulcerated lesion can be 
seen. (x 4.) 


the duodenum could be seen. The jaundice faded and 
he was discharged on Dec. 20 with a diagnosis of gastric 
ulcer complicated probably by an attack of infective 
hepatitis. 

In May, 1951, he had a further attack of jaundice, 
dark urine, and pallor of the stools. The jaundice this 
time was progressive. There was epigastric tightness 
but no vomiting. His weight remained steady. 

THIRD ADMISSION.— The patient was deeply jaundiced. 
The liver and gall-bladder were impalpable and there was 
no ascites. Serum-bilirubin was 10-5 mg. Chemical 
tests were consistent with an obstructive jaundice. There 
was no sugar in the urine. 

Barium-meal (Fig. 10) (Dr. R. Kemp Harper).— 
“There is a small lesser-curve gastric ulcer. There is 
slight obstruction in the second part of the duodenum due 
to the presence of a rounded filling defect at about the 
level of the ampulla. There seems to be ulceration of 
this mass and it would seem to be of duodenal rather than 
pancreatic origin, and may well be malignant.” 

OPERATION (June 19) (Mr. J. B. Kinmonth).—A hard 
mass was felt in the head of the pancreas and adjacert 
duodenum. There was a lesser-curve gastric ulcer 
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present which was adherent to the pancreas, and the 
1e had © 


jatter structure was indurated at this point and for some 


distance around. The only normal parts of the pancreas 


ired ) 
Pextreme tail. 


to be a narrow portion of the neck and the 
A total pancreatectomy was therefore 
performed, the duodenum being divided between the 


He was seen on Jan. II, 1952, over six months since 
operttion. After his discharge from hospital he had 
initially altered his diet and consequently lost weight but, 
this had been regained. He had no digestive symptoms, 
and his bowels were opening once or twice a day, although 
the stools were still bulky. He was taking insulin 44 


FiG. 12.—Case 4. Peripapillary carcinoma. Section through the papilla of Vater. The tumour is seen to encircle the common 


bile-duct, the lining of which is intact. The differential staining referred to in the text cannot be seen. 


second and third parts and the stomach transected above 
the ulcer. The spleen was removed. The common 
bile-duct was tied off and the third part of the duodenum 
mobilized to the right and joined to the gall-bladder. 
The jejunum was joined to the stomach with a valve in 
the usual manner. The patient stood the operation well. 

PATHOLOGY (Dr. W. J. Hanbury).—The specimen 
(Fig. 11) consisted of part of the stomach measuring 14 cm. 
along the greater curve and 8 cm. along the lesser curve, 
11 cm. of duodenum, the pancreas, and the distal end of 
the common bile-duct. In the stomach is a simple active 
chronic ulcer. In the duodenum is a hard ulcerated area 
§ cm. in diameter involving the papilla of Vater. Section- 
ing reveals the induration to involve the adjacent pancreas. 
The common bile-duct and the pancreatic duct are 
dilated. Sections show a rather poorly differentiated 
carcinoma of the duodenum which is infiltrating the 
pancreas and surrounding the papilla and common bile- 
duct. Fig. 12 shows the normal epithelial lining of the 
bile-duct right to the duodenum. The remainder of 
the pancreas shows dilatation of the ducts and fibrosis. 
The two lymph-nodes are free of growth. 

PROGRESS.— The patient made a satisfactory recovery 
except that he developed a subacute small-bowel obstruc- 
tion five weeks later, which settled down on conservative 
treatment. Inevitably he developed diabetes, which was 
stabilized on 28 units of soluble insulin in the morning 
ani 16 units at night. His stools remained bulky, 


averaging 250-300 g. per day, in spite of his taking 
Pancreatin in large doses and an emulsifying agent 
He was discharged on Sept. Io. 


(I ween 80). 


(x 6.) 


units in the morning and 16 at night, and a diet of carbo- 
hydrate 350 g., fat 40 g. and protein 120 g., in addition to 
pancreatin granules 1 g. four times a day. There was no 
evidence of recurrence. 


Case 5.—Infrapapillary Carcinoma. Segmental 
Resection. 

A woman, aged 39, was admitted on Oct. 23, 1949, to 
the Rush Green Hospital under the care of Mr. M. R. 
Ernst. Four months previously she had had a severe 
cold followed by an attack of severe colicky upper 
abdominal pain and nausea lasting one night. After this 
she experienced similar attacks of pain and flatulence 
without distension, but there was occasional vomiting. 
These occurred about fortnightly. There was some loss 
of weight but no jaundice. Two days before admission 
she had a severe attack lasting forty-eight hours, which 
ended quite suddenly after an attack of vomiting. On 
examination there were no abnormal physical signs. 

A provisional diagnosis of gall-stone colic was made, 
but a cholecystogram was normal. A barium meal 
showed a normal stomach and duodenal cap, but there 
was gross dilatation of the s¢cond and third parts of the 
duodenum, with a large residue in the stomach and 
duodenum at six hours. I[t was suggested that the patient 
had a duodenal ileus due to! obstruction by the superior 
mesenteric artery or som+ other cause not demonstrated. 

OPERATION (Nov. 1) (Mr. M. R. Ernst).—The 
abdomen was explored :'nd. the stomach and first and 
second parts of the duodenum were found to be normal. 
In the third part of the d4odenum there was a dumb-bell 
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shaped mass with a deep constriction formed by the 
superior mesenteric vessels, which were tightly stretched 
over the centre of the tumour. The bowel was divided 
just distal to the duodenojejunal flexure and the affected 
bowel drawn to the right from under the mesenteric 
vessels. After mobilization the duodenum was divided 
at the lower end of the second part and the specimen 
removed. An end-to-end duodenojejunostomy was then 
performed. 

PATHOLOGY (Dr. S. F. Marshall).—‘‘ The specimen 
consists of approximately 6 in. of small bowel. There is 
an annular growth constricting the lumen (Fig. 13). The 
growth is papilliferous and irregular and measures I x 
14 in. The proximal part is dilated. A small lymph- 
node is attached to the constricted area posteriorly. 
Microscopically this is a cubical- and polygonal-celled 
adenocarcinoma of the duodenum. Some diffuse areas 
of polygonal cells can be seen. The muscle coat is 


Fic. 13.—Case 5. Infrapapillary carcinoma. (x }.) 


invaded in the central portion of the growth and largely 
destroyed, leading to a shrinkage in thickness of the wall. 
Some of the cells, especially of the superficial alveoli, 
contain mucin, and numerous mitoses and hyperchromatic 
nuclei are seen. A heavy inflammatory cell infiltration 
—plasma cells, lymphocytes and polymorphs—is present 
focally and diffusely, and there is capillary engorgement of 
the serous coat. The lymph-node shows no evidence of 
infiltration.” 

PROGRESS.— The patient made a satisfactory recovery 
from the operation. She was last seen by Mr. Ernst in 
May, 1951, when there was no evidence of recurrence. 
She wrote on Jan. 13, 1952, that is two years and two 
— after operation, to say that she was in perfect 

ealth. 


SUMMARY 


1. It is suggested that carcinoma of the duodenum 
is not the rare disease that it was formerly thought 
to be. 

2. The literature of the condition is briefly 
reviewed. 

3. Evidence is brought forward to show that a 
number of peripapillary carcinomas are in fact 
growths of the duodenum, and not of the common 
bile-duct as has been suggested previously. 

4. The treatment of choice is a pancreatico- 
duodenectomy for growths at or near the papilla of 


Vater, and a segmental resection for the remainder 
It will be seen that patients are more comfortabie ji 
the pancreatic secretion is returned to the alimentary 
tract. 

5. Five cases of duodenal carcinoma are reported 
These all underwent a radical excision, one inclucing 
a total pancreatectomy. There was one post. 
operative death. The remaining patients are wel] 
and free from evidence of recurrence six, eight, TH 
sixteen, and twenty-six months after operation. 


It is a pleasure to thank Professor Sir Jame of 
Paterson Ross, Mr. Rupert Corbett, and Mr. J. B)” 
Kinmonth for their help and advice on the prepara. 
tion of this paper and for permission to report their|— 
cases. I am grateful, too, to Mr. M. R. Ernst, of | of 
Romford, for allowing me to include the case under tab 
his care. I wish to thank also Dr. Cuthbert Dukes, 
Dr. R. J. Cureton, Dr. W. J. Hanbury, and Dr. S. Fy 
Marshall for permission to use their pathological 
reports, and Dr. Cureton for his help regarding the 
pathology of certain peripapillary tumours. The 
specimen from Case 5 was presented to the Museum 
of St. Bartholomew’s Hospital by Dr. Marshall. 


REFERENCES 


Barciay, S. (1946), N.Z. med. F., 45, 561. 
ev W. M., and Mutr, J. D. (1949), Brit. ¥. Surg., 
» 436. 
—_ L., and KOPPLEMAN, H. (1942), Ann. Surg., 
» 738. 

CATTELL, R. B., and Pyrtexk, L. J. (1949), Ibid., 129, 840. 

d’Orray, T. M. J. (1946), Brit. 7. Surg., 34, 116. 

GORDON-TAYLOR, G. (1942), Brit. med. F., 2, 119. 

HANDFIELD-JONES, R. M. (1938), Lancet, 2, 1168. 

— — (1951), personal communication. 

HOFFMAN, W. J., and Pack, G. T. (1937), Arch. Surg., 
Chicago, 35, 11. 

JEFFERSON, G. (1916), Brit. 7. Surg., 4, 209. 

KLEINERMAN, J., YARDUMIAN, K., and TAMAKI, H. T. 
(1950), Ann. intern. Med., 32, 451. 

LICHTMAN, A. L. (1946), Proc. Mayo Clin., 21, 273. 

LreBer, M. M., STEWART, H. L., and Lunp, H. (1937), 
Arch. Surg., Chicago, 35, 268. 

—— — — — — (1939), Ann. Surg., 109, 219 and 
383. 

— — — — and MorGan, D. R. (1940), Arch. Surg. 
Chicago, 40, 988. 

MacInpoE, P. H. (1940), Med. J. Aust., 1, 48. 

MaIncot, R. (1941), Lancet, 2, 798. 

MENDL, K., and TANNER, C. H. (1948), Brit. ¥. Radiol. 
N.S. 21, 309. 

Mor ey, J. (1947), Brit. ¥. Surg., 35, 146. 

— — (1951), personal communication. 

Noon, C. (1951), Brit. 7. Surg., 39, 87. 

Peck, C. H. (1910), Ann. Surg., 1, 952. 

SMITH, I. G. (1952), St. Bart’s. Hosp. F., 56, 366. 

STEWART, H. L., and Lieper, M. M. (1937), Arch. Surg. 
Chicago, 35, 99. 

Watson, K. (1944), Brit. J. Surg., 31, 368. 

Wiuis, R. A. (1948), Pathology of Tumours. London: 
Butterworth. 


| 
i 
7 Be 
cc 
| in 
Ww 
| m 
| I 
m 
tv 
of 
S\ 
d 
al 
fc 
0 
S| 
h 
| al 
r 
7 rr 


adiol., 


Surg., 


ndon: 


CARCINOMA OF THIRD PART OF DU® 


> Tue third part of the duodenum remains one of the 
‘rarer situations in which carcinoma occurs. 


In 
March, 1934, a patient was admitted under the care 
of the surgical unit at St. Bartholomew’s Hospital, 
very ill with symptoms of intestinal obstruction, too 
late to be relieved by operation. The post-mortem 
‘examination revealed a carcinoma of the third part 


of the duodenum with dissemination throughout the 


‘abdomen. Some years earlier I had operated upon 
two patients each with a carcinoma in this situation. 


CARCINOMA OF THE THIRD PART OF THE [ 


WITH ESPECIAL REFERENCE TO METHODS OF RE, 
CONTINUITY AFTER RESECTION j 


By Sim THOMAS DUNHILL, G.C.V.O., 


2ENUM 
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rather long cruise, and on his return in November he had 
to be carried on a stretche? from the boat to a nursing 
home. This was the first «ime that he was seen by me. 
The red count was now 2,340,000 and the hemoglobin 
26 per cent. The bloc.i-pressure was 92/50. On 
examination, resistance was =v:dent in the lower epigastric 
region and a suspicion of a sw eiling deep to it. Further 
X-ray examination would have been very trying for the 
patient, and the affected area was reasonably indicated. 

In November, 1926, #fter'a blood transfusion the 
evening before and a secon. transfusion given at the time, 
an operation was performed. ‘The stomach and proximal 


Fic. 14.—Case 1. The tumour from the duodenal end. 
Both of these came under my care very late in the 
course of the disease. There was much of interest 
in the clinical history of each of them and, together 
with the pathological findings in the third case, they 
may contribute something to our knowledge of 
carcinoma of this part of the alimentary canal. 

In a search of the literature, not so thorough as 
I could have wished, and on questioning some of 
my radiological contemporaries, I have found only 
two similar cases, one operated upon by Handfield- 
Jones in 1937, and one by the late Roscoe Graham, 
of Toronto, in 1947. 


CASE REPORTS 


Case 1.—The first patient operated upon by me was 
aman aged 44, first seen in November, 1926. He had 
suffered from indigestion, flatulence, and _ general 
discomfort for twenty years, not always related to food, 
although it usually came on from two to three hours after 
food. No actual pain was present; vomiting occurred 
occasionally. For the preceding eighteen months he had 
suffered from palpitation on exertion and increasing 
weakness. Pallor had become obvious. Occult blood 
hac been found in the stools. X-ray examination of the 
alirentary canal carried out in a provincial town had not 
revealed any abnormality. 

The patient had improved for a month or two with 
res. and medication, and then became worse again. In 
Se; tember, 1926, the red count was 3,000,000 and the 
he noglobin 56 per cent. At this stage he went on a 


Fic. 15.—Case 1. 


The tumour from the jejunal end. 


part of the duodenum were both found to be distended 
but otherwise normal. On lifting the omentum, 
transverse colon, and stomach, a mass was seen behind the 
root of the mesentery, obviously involving the third part 
of the duodenum and extending to the duodenojejunal 
flexure. It was about half the size of a man’s fist. It 
appeared to be a large saddle-shaped ulcer. The jejunum 
beyond was oedematous ; the duodenum proximal to it 
was distended. No glands could be palpated at this stage. 
It was my first experience of this type of lesion, and from 
its appearance and the very long history— eighteen months 
of severe symptoms —it was thought to be a simple chronic 
ulcer comparable with those which one was accustomed 
to see on the lesser curvature of the stomach, often 
enough eroding the pancreas. A gastrojejunostomy was 
performed to short-circuit the involved area and allow 
food to pass from the distended stomach into the jejunum 
beyond the ulcer. All that could be done at this stage 
was to attempt to save life and gain time. 

Following this the patient took food well, but loss of 
blood from the bowel continued and the pulse-rate 
gradually rose from around 84 to 96. As the outlook— 
apart from operation—seemed hopeless, it was decided 
to attempt to resect the mass. On Nov. 17, 1926, the 
abdomen was reopened, blood transfusion being carried 
out as before. On dividing the peritoneum lateral to the 
growth—to the left side of the commencement of the 
mesentery—and working from below and behind the 
mass, it was possible to separate it from the posterior 
abdominal wall and the pancreas. Glands were now 
found below the pancreas, one } in. and another } in. 
in diameter. By this time it was obvious that the mass 
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14 THE BRITISH 
was malignant. The anastomosis (gastrojejunostomy) 
performed ten days earlier rather restricted the approach, 
but it had value in that it had permitted the ingestion 
of nutritious fluids. The jejunum was divided distal to 
the growth and proximal to the stoma— this was possible 
because the anastomosis had been made well distal to the 
lesion. This division allowed the growth to be manipu- 
lated on its proximal attachment, and facilitated its 
separation from the pancreas and mesenteric vessels 


16.—Case 1. 


FIG. 


Photemicrograph showing carcinomatous 
downgrowth. 


above, the aorta behind, and the mesentery in front. One 
rather large artery was inadvertently cut and this was 
ligated. Separation was continued until the mass was 
free for a short distance proximal to the growth. The 
posterior half of the circumference of the duodenum wa3 
devoid of peritoneum. The alimentary canal was 
reconstituted by joining the open ends of the duodenum 
and jejunum, posteriorly by a single row of mattress 
sutures placed from within the lumen, the anterior portion 
of the circumference being united in the usual manner, the 
jejunum having its normal peritoneal covering, the 
duodenum having the ragged remains of peritoneum 
anteriorly. Drainage was provided to the area uncovered 
by peritoneum behind the anastomosis. Figs. 14, 15 
illustrate the tumour from its proximal and distal ends 
respectively. 

The pathological report (Professor Kettle) states : 
“The sections show that there is a well-differentiated 
adenocarcinoma arising from the common intestinal 
epithelium, but none of the sections show any evidence 
of Brunner’s glands and therefore one has no evidence 
that it is arising in the duodenum, though it is true that in 
the distal part of the duodenum Brunner’s glands are 
absent.” (Fig. 16.) 

Further comment on the anatomy of the duodenum 
will be made later. 
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The patient recovered from the operation. By May, 
1927 (six months later), he was taking an ordinary lunch) 
and dinner, had gained a stone in weight, and wa 
attending his office daily. No recurrence could 
detected. In August, 1927, a mass could be palpated x 
the original site, and this increased in size. Radium 
needles were implanted in this after exposure by open 
operation. The mass diminished considerably and, 
following the radium treatment, the patient resumed hi 
occupation in May, 1928 (eighteen months after the 
resection), again attending his office daily. Two month; 
later increase in size was obvious, and in August, 1928, the 
patient died (twenty-one months after the resection). 


Case 2.—The second patient was a woman aged 47 
There had been a long history of indigestion. For this, 
without objective evidence of the cause, an operation 
for gastrojejunostomy had been performed in her home 
town. Following the operation persistent vomiting with 


loss of weight occurred. Her medical attendant had then 
made an X-ray examination which did not reveal ulcera- 
tion of the stomach or first part of the duodenum, but it 
showed multiple diverticula in the proximal part of the 
jejunum. As medical treatment failed to arrest the 
vomiting, I was asked to see the patient in October, 1929 
Further X-ray examination was strongly objected to 
The patient could not understand that an X-ray examina- 
tion by another man could reveal anything not discovered 


The junction of the second and third 
the beginning 


17.— Case 2. 
parts of the duodenum is seen to be dilated ; 
of the third part shows a filling defect, the arrow pointing to 
the persistent flake of barium shown on all the films, indicating 


part of the crater. The lower shadow is that of the gloved 
hand of the radiologist pushing up the stomach to uncover the 
affected part of the duodenum. 


at the earlier examination. She was very ill, and as the 
vomiting had followed, but not preceded, the operation, 
it seemed probable that the anastomosis had in some way 
obstructed the jejunum. On Dec. 10 I disarticulated the 
anastomosis. The diverticula were seen. The patient 
returned to her home town. 

Relief from vomiting followed this operation, but 
epigastric pain and discomfort remained and were almost 
always present. ‘The usual meals were taken, but w th- 
out any desire for food. In April, 1930, the pat ent 
played some tennis and golf, but by August, 1I¢ 30, 
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vomiting began again, and soon the amount vomited was 
“as much as four kidney dishes full in a day”. Her 
doctor asked me to see her again and this time I insisted 
} on X-ray examination. ‘This was carried out by the late 
Dr. Dudley Stone. It showed a filling defect and a small 
) but definite crater in the third part of the duodenum. 
+ This remained constant throughout the screening, and it 
' was present on each of several films. The duodenum 
| proximal to this was dilated (Fig. 17). 

An operation to explore this area was performed on 
Sept. 8. The stomach and proximal part of the duo- 
denum were found to be distended. In the third part 
of the duodenum a hard mass was felt. The superior 
mesenteric vessels were felt and seen immediately over it. 
The appearance was similar to the condition described in 
the previous case. It was considered that resection 
would be difficult and would entail risk in the dehydrated 
condition of the patient. Preliminary gastrojejunostomy 
had been a great help with the first patient in unloading 
the distended stomach and proximal part of the duodenum, 
thus enabling food to be taken. This was carried out. 

Very little, if any, improvement followed, and an 
attempt to resect the affected portion of the duodenum 
was discussed. As the previous patient had survived 
resection even when very ill, the situation was placed 
before the patient and her sisters, and an attempt to 
excise the growth decided upon. It was known that the 
growth in this patient was more difficult of access than 
in the previous case, in that it extended more proximally 
inthe duodenum. A further point, not easily explained, 
was that a gastrojejunostomy performed on this patient 
on two occasions had each time failed to relieve the gastric 
distension, whereas anastomosis had enabled the former 


Fic. 18.—Case 2. The resected portion of the duodenum 
with the carcinomatous ulcer. 


patient, although so ill, to take food throughout. Ten 
days after the second gastrojejunostomy the abdomen 
was reopened, and it was seen at once that the anastomosis 
was not functioning adequately. The proximal loop was 
distended ; the distal loop empty. There seemed to be 
no reason for this except that a loop slightly longer than 
usual had been made in order to provide an adequate 
length of jejunum to facilitate an end-to-end anastomosis 
when the duodenal growth was resected. The duodenum 
was then followed along from its second to its third part 
by separating the overlying part of the transverse colon 
fron it. A finger was worked along from the postero- 
inferior aspect of the duodenum towards the left of the 
ver ebral column. A somewhat large diverticulum just 
proximal to the flexure made this procedure rather 
troiblesome. The third part of the duodenum was then 


fred around its whole extent, the only difficulty being 
at ine site of the growth. A duodenal clamp was applied 
an inch distal to the growth, another one half an inch 
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proximal to it, and the intervening portion removed 
(Fig. 18). An end-to-end anastomosis was made between 
the proximal and distal portions, mattress sutures being 
used posteriorly as in the previous case. An entero- 
anastomosis was performed between the efferent and 
afferent loops of the jejunum below the gastrojejunostomy 
in case the rather long proximal loop should have teen the 
cause of the failure of the anastomosis to function. 
Drainage was provided through the right loin to the site 


Photomicrograph of carcinoma of 
ducdenum. 


Fic. 19.— Case 2. 


of the duodenal anastomosis. The abdomen was closed 
very quickly. The patient died the following day; she 
had been dehydrated and very ill for many months, the 
operation had necessitated a good deal of handling and 
had been a long one. 

PATHOLOGY.—‘“* Adenocarcinoma of the 
No Brunner’s glands found” (Fig. 19). 


intestine. 


In this case again, because of the absence of Brunner’s. 


glands, the identity of the bowel may be in question, 
although at operation the whole length of the third part 
of the duodenum was clearly dissected. Furthermore, 
the radiograph is conclusive, as it is in another case 
(Handfield-Jones, 1938). The tumour was unquestion- 
ably in the middle of this third part. These points will 
be discussed after the description of the third case, 


because in it the opportunity occurred of removing all of 


the viscera en masse and making a careful dissection of the 
parts involved. 


Case 3.—The third case is that of a man, aged 44, 
admitted to St. Bartholomew’s Hospital on May 10, 1934, 
with a diagnosis of intestinal obstruction. In November, 
1933—six months previous to admission—the patient 


suffered from an attack of diarrhoea which lasted for 


twenty-four hours. Two months later he had an attack 
of severe griping pain in the suprapubic region, which 
came on suddenly and lasted for afew minutes. Following 
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this the patient had frequent attacks of abdominal pain 
in the same situation. At first these occurred only at 
night; they were associated with constipation, and 
bowel evacuation always gave relief. He had never 
vomited. The pains gradually tended to persist into the 
day time, and aperients no longer gave relief. Three 
months previous to admission he began to get abdominal 
pain about twenty minutes after meals. His appetite was 
good, but he was afraid to eat because of the pain. He 
stated that he had never passed slime or blood with his 
stools. About this time his doctor discovered a palpable 
tumour in the abdomen and sent him to the out-patient 
department of St. Bartholomew’s Hospital (March, 1934). 


FIG. 20.—Case 3. Photograph of specimen, showing the 
growth, from the posterior aspect. 


The report of an X-ray examination then made stated 
that the stomach was normal in outline ; the pyloric end 
and the first part of the duodenum filled poorly, “‘ giving 
the impression of something outside causing pressure on 
them ”’. 

For some reason which is unexplained and seems 
inexcusable six weeks elapsed between the X-ray examina- 
tion carried out from the out-patient department and 
admission on May 10, 1934. On admission the patient’s 
general condition was bad. Attacks of abdominal colic 
were now frequent ; a movable mass was present in the 
epigastrium, and a large fixed mass in each iliac fossa. 
An emergency laparotomy was carried out (J. P. Ross). 
In addition to the masses which had been palpated, the 
abdominal cavity was found to be studded with deposits, 
and it contained purulent fluid. A perforation was not 
found. Because of the purulent fluid and the wide 
dissemination, a drainage-tube was inserted and the 
— was closed. The patient died the following 

y. 
NEcROPSY.— Necropsy gave an opportunity for a 
complete examination, anatomical and pathological, 
which had not been possible in the two earlier cases. 
The stomach was normal ; the pylorus and the first two 
parts of the duodenum were distended. In the third 
part of the duodenum, and extending to the duodeno- 
jejunal flexure, a growth was present completely surround- 
ing the lumen. The edges were raised and everted, the 
base ulcerated. The growth had extended through the 
intestinal wall and had disseminated widely throughout 
the peritoneal cavity. The right side of the great 
omentum contained a sausage-shaped mass of secondary 


growth paralleled with the transverse colon and adherent 
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to the liver in the region of the gall-bladder. Th 
anterolateral wall of the cecum was invaded with growth 
and many enlarged neoplastic glands were present in th 
right iliac fossa and in relation to the aorta. Th 
appendix was the size of an adult thumb. It was ‘hin. 
walled and contained purulent fluid. Recent peritonitis 
in that region was present, affecting the lower coils of th 
small intestine. 

Microscopical examination showed the growth to k 
an adenocarcinoma. 

A photograph of the specimen (Fig. 20) opened from 
the posterior aspect, shows the distal portion of th 
stomach and the duodenum embracing the head of the 
pancreas. The growth in the duodenum is seen; this 
extended for 4 cm. along the duodenum. 

A line drawing from the specimen indicates the 
relationship more clearly (Fig. 21). In the body befor 
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Fic. 21.—Case 3. Drawing of specimen, showing the 


position of the growth in the duodenum and the relationship 
to the other viscera. 


dissection the superior meserteric vessels were seen 
superficial to the growth. This specimen is now in 
St. Bartholomew’s Hospital Museum (L.164a) wrongly 
labelled as carcinoma of the jejunum. 


DISCUSSION 


Carcinoma in the third part of the duodenum is 
comparatively rare, and in these three cases a diag- 
nosis was not made sufficiently early to enable a 
planned operation to be undertaken with a reason- 
able chance of success. Consideration of them 
raises three points of interest: (1) Anatomical; 
(2) Clinical symptoms and diagnosis ; (3) Technique 
of operation. 

1. Anatomy.—In each case the site of the 
growth in relation to the mesenteric vessels and the 
duodenojejunal flexure was definite. The growth 
was obviously in the third part of the duodenum— 
in two of them it had reached the duodenojejunal 
flexure. The pathologist (the late Professor Kettle) 
in each case made the statement that no Brunner’s 
glands were found. This is not a matter of import- 
ance ; the duodenum extends from the pylorus to 
the duodenojejunal flexure, but notwithstanding the 
knowledge that these glands diminish in numbers 
distal to the papilla and ultimately disappear, we 
felt that we would like to verify this. For this 
purpose Mr. (now Professor) A. Michael Boyd 
obtained a normal duodenum from the post-mortein 
department and made sections from eight ares 
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pquall, spaced along its length in order to determine 

he incidence of Brunner’s glands. These confirmed 

hat while Brunner’s glands are present, as is usually 
taught, in the more proximal portions of the duo- 
denum, they occur with decreasing frequency beyond 
the papilla up to the junction of the middle and 
I distal thirds, and after that are rarely found. 

2. Symptoms and Diagnosis.—In reviewing 
‘these three cases it is seen that two of the patients 
‘had suffered from digestive symptoms for many 
‘years. In both, these symptoms had become severe 
for at least eighteen months. During that length of 
time one of them had become profoundly anzmic, 
with pallor and weakness from leakage of blood 
which was known to be into the bowel, the origin 
of which was not discovered by clinical or X-ray 
examination. In the second case a gastrojejunostomy 
had been performed without previous X-ray examina- 
tion. This method of examination had only been 
carried out after the operation had failed to give 
relief, and then it did not reveal the lesion. It is 
easy to be wise after the event, but failures merit 
discussion. 

During the two decades following these cases, 
clinical investigation has become more accurate, but 
there are no pathognomonic symptoms of this lesion. 
In the earlier stages digestive disturbances do not fit 
into a definite type. They differed considerably in 
each of these three cases, and also in the case reported 
by Handfield-Jones (1938). Narrowing of the duo- 
denum would be expected, but in two patients the 
condition had become far advanced without the 
occurrence of vomiting. The more usual causes of 
indigestion will be eliminated, occult blood sought 
for, and X-ray examination should not be unduly 
delayed. It cannot be too strongly insisted upon 
that X-ray examination can be worse than useless 
in obscure lesions of the alimentary canal unless 
carried out by a skilled radiologist alert to the site 
and type of the more rare conditions. If looked for 
the lesion could scarcely be missed. This examina- 
tion was made in the case of the second patient 

1930) and the cause of the illness discovered, but 
only after many months of suffering and two opera- 
tions. 

The third patient was admitted too late in the 
course of the disease for adequate investigation to be 
undertaken, and too late for help from surgery. In 
this case it would seem that localizing symptoms 
were slight or absent; possibly obstruction at the 
site of the primary growth was delayed by ulceration 
of its base, and dissemination occurred so early that 
the symptoms and signs due to this had become the 
predominant picture. Pain from the beginning was 
referred to the lower abdomen. Relief immediately 
following defecation gave further colour to a diag- 
nosis of a lesion in the lower abdomen. This 
patient was only sent to hospital four months after 
the onset of symptoms, when his doctor had dis- 
covered a mass. This third case with its oppor- 
tunity for post-mortem anatomical and pathological 
examination, gives a valuable epilogue to the earlier 
two. 

What can be achieved when a patient is seen by 
ar. observant doctor, and due weight accorded to the 
s\mptoms, is shown by the case published by 
Fandfield-Jones (1938). His patient, a woman, 


had always enjoyed good digestion until the age 
of 54, when a sudden and violent attack of vomiting 
occurred. ‘Time was taken to regulate diet and this 
was successful for three weeks. When vomiting 
recurred an X-ray examination was made (Dr. 
Salmond) without further delay, and this revealed a 
clear-cut obstruction in the third part of the duo- 
denum, similar to my second case. Operation was 
carried out immediately, before the patient had lost 
ground, and with complete success. 

These cases are not meant to imply that every 
patient with a stomach ache should be rushed into 
an X-ray examination. They are meant to show 
that no patient with severe, persistent gastro- 
intestinal trouble which after careful clinical examina- 
tion resists dietetic and medicinal treatment should 
be allowed to continue without X-ray examination 
by a radiologist alert to the less common lesions of 
the alimentary canal. 

3. Technique.—Restoration of the continuity of 
the third part of the duodenum or a short-circuiting 
operation, may have to be performed for various 
conditions. The methods of accomplishing this are 
scarcely standardized yet, and perhaps should not 
be, each surgeon who meets with the problem dealing 
with it as seems to him best. 

I digress from the subject of intrinsic carcinoma 
to relate how a duodenum, divided in its third part, 
had been dealt with by each of three surgeons many 
years before I had met them. Moynihan (1901) was 
faced with complete division at the flexure resulting 
from direct injury. Collinson, during removal of a 
large retroperitoneal tumour on the left side, found 
that a rent had occurred in the under-surface of the 
third part of the duodenum which was stretched 
tightly over the tumour, the rent being “‘ so extensive 
that an efficient closure could not be made owing to 
the lack of peritoneal covering”’. He decided to 
resect the torn portion including the duodenojejunal 
flexure. This was in 1911, and in 1912 Braithwaite, 
in the course of an operation for carcinoma of the 
left side of the transverse colon, found the growth 
had invaded the duodenojejunal flexure. This neces- 
sitated resection of the flexure together with the 
primary growth (Collinson and Braithwaite, 1914). 
My first case (see above) was operated upon in 1926, 
the second in 1930. Handfield-Jones operated upon 
his patient in 1937, Roscoe Graham in 1947—both 
successfully. 

In reviewing the methods employed, it is to be 
remembered that Mr. (later Lord) Moynihan’s case 
was more than fifty years ago, when the Murphy 
button was frequently used in making an anasto- 
mosis. His patient was aged 6 years, and was very 
ill. He considered that it was impossible to make 
an end-to-end union “ because of the inaccessibility 
of the cut end of the duodenum”. He therefore 
closed this with a continuous catgut stitch ; he then 
implanted the jejunum into the anterior wall of the 
stomach with the aid of a Murphy button. The 
patient recovered from the operation and took food 
normally, but 3} months later a pressure ulcer, 
caused by the button, developed in the duodenum 
and perforated. Nevertheless this—in 1901—was a 
brilliant piece of surgery. 

Collinson, having resected the part of the 
duodenum containing the rent, closed the divided 
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end of the duodenum to the left of the superior 
mesenteric vessels, the parietal peritoneum being 
sutured over the stump; the jejunal opening was 
closed and a vertical lateral anastomosis made with 
the posterior aspect of the stomach. The patient 
was quite well three years later when the case was 
reported. 

Braithwaite resected the involved duodenojejunal 
flexure together with the appropriate amount of the 
colon. He considered that “it was impossible to 
perform either an end-to-end or a lateral approxima- 
tion of the duodenum to the jejunum, because there 
is not complete investment of the duodenum by 
peritoneum at this point, and because there was not 
sufficient material in the duodenum available for 
stitching purposes”. He therefore closed the duo- 
denal end, covering it with a double layer of parietal 
peritoneum and finished this part of the operation 
as his colleague, Collinson, had done. This was a 
long and difficult operation because the primary 
growth in the colon had to be dealt with as well as 
the invasion of the duodenum ; naturally convales- 
cence was not quite smooth, but the patient recovered 
and was well two years later. 

In my first case, after removal of the tumour the 
remaining part of the duodenum remained fixed, but 
the divided end of the jejunum was quite mobile 
notwithstanding the earlier gastrojejunal anasto- 
mosis. There was no difficulty in bringing the 
divided end of the jejunum up to that of the duo- 
denum. The posterior aspect of the duodenum was 
devoid of peritoneum, but the jejunum was manipu- 


lated so that its peritoneal-covered wall could be 


approximated without strain to the open end of the 
duodenum. Union took place, the alimentary canal 
functioned perfectly, the patient later resuming his 
occupation. He died twenty-one months later from 
recurrence, but it is to be remembered that he had 
been very ill for eighteen months before operation, 
and when this was performed, glands were already 
involved. 

My second patient did not survive, but she had 
suffered much and long. I consider that the result 
in a case with a history such as hers had been should 
scarcely be counted against the value of restoring the 
continuity of the duodenum by end-to-end union. 

Handfield-Jones’s case was managed, as cases 
should be, from beginning to end—seen early, 
investigated efficiently, dealt with promptly. He 
considered a lateral anastomosis to be the wisest 
procedure to restore the continuity of the duodenum. 
The result has proved the soundness of his judgement. 


Roscoe Graham “ mobilized the duodenun }f- 
dividing the peritoneum on the convex surface anf 
exposing the vena cava and the common bile-duch 
The mesentery of the bowel was divided distally 
the duodenojejunal juncture. The growth in the 
duodenum and resected portion of the jejunum werf_ 
slipped underneath the superior mesenteric vesse\f_ 
and an end-to-end anastomosis of the duodenum yf 


jejunum was carried out. The patient made 
excellent recovery but succumbed five months late ithe | 
from secondaries ”’. 
It would seem that restoration of continuity}, 
whether by end-to-end union or by lateral anasto Pa 
mosis, is quite possible and is preferable to closin, . 
the ends and anastomosing the jejunum with thB give 
stomach. The fact that the posterior aspect of th imp 
third part of the duodenum is devoid of peritoneunf) nay 
does not preclude a safe end-to-end union, and ; afte 
there is sufficient duodenum to be closed with ; par 
double row of sutures, there is sufficient to make af jar, 
end-to-end anastomosis. The method employed bf aire 
Collinson and Braithwaite, following Moynihan, sti! 
has an application when the more proximal parts of coy 
the duodenum are involved. can 
ove 
SUMMARY bet 
1. Three cases of carcinoma of the third part off tyt 
the duodenum are recorded, and two others from th: 
the literature are mentioned. The special problems§ a1 
of their diagnosis and management are discussed 
It is suggested that an accurate diagnosis can be 
made, and can only be made, by radiological examina fF tir 
tion ; that this examination should be made as soon§ be 
as it is recognized that a patient’s indigestion is naff ca 


a simple or temporary condition; and that it i 
essential that the examination be made by a radiologis: 
experienced in gastro-enterological diagnosis. 

2. The technique of restoring the continuity of 
the intestine after the resection of such a lesion 
is discussed, and it is suggested that end-to-end 
or lateral anastomosis of the duodenum itself with 
the jejunum is preferable to a gastrojejunal short- 
circuit. 
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_ an THE UROLOGICAL COMPLICATIONS OF EXCISION OF THE RECTUM 
lie- dug 
Stally By P. C. WATSON anv D. INNES WILLIAMS, Lonpon 
thie 
WM Werf Tye general attitude of surgeons to urinary disorders ANATOMICAL CHANGES 
Pte. jafter excision of the rectum tends to be one of In the Male.—Combined excision of the rectum 
remy “Biacceptance rather than inquiry, and not without produces a permanent alteration in the anatomy of 
hs | “f reason. The mortality of these complications islow, the pelvic viscera, which should be appreciated 
S late) the patient’s stay in hospital is rarely prolonged on before undertaking any operation or instrumentation 
. . | their account, and they are generally considered the in post-operative cases. 
—_ price the patient must pay for radical treatment of a From a study of post-mortem specimens it is 
closi “p malignant disease. . clear that the whole bladder has been displaced 
Le, The incidence cannot, however, be entirely 
ith th divorced from surgical technique, nor should the 
| Of th importance to the patient of a careful post-operative 
oncun® management be underestimated. Retention of urine 
and i after a major operation is a considerable burden, 
with f articularly if it is prolonged. And incontinence, 
ake af ‘are as it is, is a severe blow to a man who has 
yed by already had to steel himself to a permanent colostomy. 
n, stl Material and Methods.—The post-operative 
arts CB course of patients undergoing operations for rectal 
cancer at St. Mark’s Hospital has been observed 
over a period of a year. About 100 patients have 
been followed after combined excision and other 
art off types of excision of the rectum. Our role has been 
from that of observers, responsibility for the post-operative 
blem— care remaining with a series of residents who have 
ussed § given us all possible help. 
an be Each patient has been seen by one of us three 
mina-— times a week and a daily post-operative chart has 
soonf been kept recording urinary symptoms, details of 
is not catheterization, and the volume of residual urine. 
it is 
logis: 
ty of Fic. 23.—Lateral view urethrogram showing the greatly 
esion diminished urethral curvature. 
a backwards towards the sacrum, the peritoneum 
wy covering the superior vesical surface being continued 
posteriorly in a smooth curve on to the anterior 
aspect of the sacral vertebrae. The displacement 
— involves not only the bladder but also the bladder 
neck and the prostate, all these structures falling 
backwards together on the axis of the perineal mem- 
it. J, brane: the formation of'a bas fond (post-prostatic 


Fic. 22.—Diagram to show how the bladder base and 
prostate fall backwards together after combined excision of 
the rectum. The perineal membrane is the fulcrum. 


Pre- and post-operative cystoscopy has been done 
on 50 male patients undergoing synchronous com- 
bined excision (S.C.E.), anesthesia being avoided for 
fear of invalidating any conclusion that might be 
drawn from changes at the bladder neck. The 
Ringleb type cystoscope has been used with the 
patient in the horizontal position on a low sandbag : 
panendoscopy and cystography have been done 
cccasionally as confirmatory investigations. A cysto- 
rueter (Riches’ pattern) was used routinely in the 
carly stages and later in selected cases. 


recess) is therefore avoided (Fig. 22). This com- 
bined displacement is to be expected as there is no 
ligamentous structure holding forwards the bladder 
neck, and the puboprostatic ligaments, being attached 
near the apex of the prostate, fail to prevent its 
angulation. 

The new inclination of the posterior urethra is 
readily appreciated during the passage of instru- 
ments: the cystoscope passes down as far as the 
bulb as usual, but if the eyepiece is then depressed 
in the normal way the beak of the instrument embeds 
itself in the anterior wall of the prostatic urethra and 
cannot be advanced. Instead, the instrument enters 
the bladder with ease when held at an angle approxi- 
mately 60° to the horizontal in the recumbent 
patient. The diminution of the angle between 
bulbar and prostatic urethra, with the posterior dis- 
placement of the bladder neck, can be seen in the 
lateral view urethrograrm (Fig. 23). 
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The general cystoscopic appearance of the bladder 
is unaltered, but there are important changes at the 
bladder neck and in the posterior urethra. If the 
cystoscope is held horizontal, with the patient flat, 
it is possible without irrigation to visualize some 
part, and usually the whole, of the prostatic urethra. 
The internal meatus, however, is closed, for cysto- 
grams consistently show that there is no filling of the 
posterior urethra in the resting bladder. It is clear, 
too, on cystoscopy that the internal sphincter still 
forms a well-defined ridge, sometimes even obliterat- 
ing the field while the lens is on a level with it. 

The explanation of this visibility becomes clear 
if the cystoscope is held at the inclination assumed 
by the posterior urethra in the post-operative case, 
i.e., at about 60° to the horizontal. On withdrawing 
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was no such cause; a small incidence of visi >ility 
of the posterior urethra in normal subjects is generally 
accepted and may be due to a slight variation in th 
anatomy. 

In the Female.—In women displacement f the 
bladder is very slight; even when coinciden 
hysterectomy has been performed, no appreciable 
bas fond has been seen. The obliquity of th 
urethra, so constant in the male, is prevented by the 
intact anterior vaginal wall. Visualization through 
the ordinary right-angled cystoscope is therefore not 
to be expected and has not occurred. 

One curious feature seen at post-operative 
cystoscopy must be recorded. In 10 of 18 case 
there has been a midline gully or cleft in the trigone 
which has at times extended forwards to the internal 


Fic. 24.—To explain the visibility 
of the posterior urethra on male 
cystoscopy after combined excision. 


Diagrammatic sections with the 
patient supine: A, Before opera- 


the instrument nothing will then be seen below the 
level of the bladder neck ; it is only by levering open 
the prostatic urethra by depression of the ocular 
that a view can be obtained (Fig. 24). In the normal 
subject the prostate is tending to spring forward 
against the instrument, which is thus pressed into 
the posterior wall of the urethra. In the post- 
operative case the prostate has fallen back and 
depression of the eyepiece upon the fulcrum of the 
perineal membrane prizes open the posterior urethra, 
allowing illumination and visibility. 

The visibility of the posterior urethra results, 
therefore, from its displacement and not from any 
structural change. The funnel-neck deformity fol- 
lowing nerve injury is easily distinguished ; it has 
been seen on several occasions in this series and will 
be described later. 

It is worth noting that there was pre-operative 
visibility of the posterior urethra in 4 of 50 males. 
In 2 patients it was associated with prostatic enlarge- 
ment; presumably the enlarging lateral lobes carry 
the verumontanum backwards towards the rectum 
and away from the cystoscope. In the other 2 there 


tion. Cystoscope enters when hori- 
zontal, and B, there is no visibility 
on withdrawal into the posterior 
urethra because the prostate is in 
contact with the lamp and lens. C, 
After operation the cystoscope enters 
at about 45 , and D, E, depression of 
the eyepiece now prises open the 
posterior urethra, allowing illumin- 
ation and visibility. 


meatus or backwards between the ureters. The 
deformity is clearly related in some way to the loss 
of the posterior supports but appeared irrespective 
of coincident hysterectomy. 


RETENTION OF URINE 


Incidence and Course.—The incidence of reten- 
tion in males immediately after S.C.E. has not been 
ascertained because an indwelling urethral catheter is 
used routinely at St. Mark’s. Reference can only be 
made to the incidence of retention occurring when 
the catheter was removed 2-4 days after operation. 

Of 50 males undergoing S.C.E., 21 had no 
retention, the residual urine being § oz. or less 
within 24 hours of removing the catheter. The 
remaining 29 cases, just over half, developed some 
degree of retention, 16 of them having a residual 
urine of more than § oz. on or after the tenth post- 
operative day. 

On discharge from hospital 44 of 50 patients had 
no significant residual urine, 5 left with a residuum 
of between 5 and 12 oz., and 1 patient was trans- 
ferred with complete retention for prostatectomy. 
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UROLOGICAL 


Actiology.—There are many possible con- 


 tributory factors, and while it is difficult to assess 


their :clative importance, a description will be given 
of those which appeared predominant in the series 
of 50 male cases after S.C.E. 

Consideration must first be given to the effect on 
micturition of the changed anatomy. The displace- 
ment alone cannot affect the efficiency of the detrusor 
as there is no formation of a bas fond (post-prostatic 
recess), but the effect of gravity must be appreciable. 
Any recumbent individual is at some disadvantage in 
having to micturate obliquely upwards, and even the 
normal male may on this account alone fail to empty 
his bladder completely. After combined excision 
the recumbent patient is at an even greater dis- 
advantage in having to void almost vertically upwards. 
The intravesical pressure required to overcome the 


_ urethral resistance is therefore greater and can be 


_ advantage ; 


achieved either by reserves of detrusor power or by 
voluntary abdominal straining. 

In the upright position the patient is at no dis- 
indeed, the resistance to micturition 
must be slightly diminished by the decreased urethral 
curvature, so that less detrusor power is required to 
empty the bladder. Clinical evidence will be given 
to support this contention. 

Division of the levator ani is important, in our 
view, chiefly because it is largely responsible for the 
changed anatomy. Kinking of the urethra and conse- 
quent obstruction we have not met, nor can we see 
how it can occur. 

Inhibitory Factors.—Three patients of the 50 
stated that they had never been successful in mic- 
turating when recumbent; all were under 50 and 
had post-operative retention until ambulant. Three 
of the subsequent I0 patients were similarly affected, 


_ making a total of 6 in 60. This postural factor is of 


interest, but is not of course peculiar to rectal opera- 
tions. It is worth eliciting because of its obvious 


_ bearing on post-operative care. 


Loss of the levator ani is a possible inhibitory 
factor, as micturition is normally initiated by volunt- 
ary relaxation of the perineal musculature. The 
effect of painful wounds in the abdomen and 
perineum must also be considered, but none of these 
factors has appeared to play a significant part. 

Prostatic Enlargement.—There has recently been 
a tendency to attribute all these cases of retention in 


_ the male to enlargement of the prostate, and a conse- 


quent inclination towards early transurethral resec- 
ton. Particular care has therefore been taken to 
evaluate the size and obstructive significance of the 
gland, but any such evaluation must be liable to 
error as the degree of obstruction is not of course 


_ proportional to the degree of enlargement. 


The incidence of retention and the post-operative 
course in relation to prostatic enlargement is shown 
in Table I, It will be seen that in nearly two-thirds 
of cises there was no enlargement of the prostate at 
all. Slight degrees of enlargement were without sig- 
nificance in producing retention, while of 9 patients 
wit, moderate or gross enlargement 7 had severe 
retc ntion. 

(hese findings can be correlated with the cysto- 
Sco ic appearances. In patients with slight enlarge- 
me t there was the usual post-operative visibility of 


thc posterior urethra, suggesting no lack of elasticity 
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at the bladder neck. With gross prostatic enlarge- 
ment there was no visibility, presumably because the 
rigid gland is levered bodily forwards into its normal 
position instead of being prised open. 

In 6 of the 7 prostate cases suffering severe 
retention no urine was passed until between 8 and 
21 days after operation, but all these patients left 
hospital without delay and with insignificant volumes 
of residual urine—although one patient returned after 


Table I.—Firty Cases OF SYNCHRONOUS 
COMBINED EXCISION 


TOTAL DEGREE OF RETENTION 
CASES 

ENLARGEMENT None TAild Severe 
None 29 14 8 7 
Slight 12 5 5 2 
Moderate 7 2 ° 5 
Marked 2 ° ° 2 


8 months and required transurethral resection. The 
seventh patient did not recover micturition and was 
transferred to another hospital for prostatectomy ; 
perforation of a peptic ulcer occurred under anzs- 
thesia and he died. It is barely true even of this 
patient to say that prostatectomy was precipitated 
by combined excision; even before operation he 
was emptying his bladder with the greatest difficulty 
and was clearly in need of prostatectomy. 

It may be said, then, that while retention with 
prostatic enlargement is frequent and often pro- 
longed, almost all such patients have left hospital 
with unimpaired bladder function. This is to be 
expected, for in the upright position there is no 
reason why micturition should be less satisfactory 
after operation than before. Indeed, 2 patients 
claimed that their stream was improved after com- 
bined excision ; in one of them an enlarged middle 
lobe was considerably less prominent after operation 
than before. It is difficult to account for this change, 
which we noticed in 2 other patients. 

Age and General Condition.—-In § of the 16 cases 
of severe retention (Table IJ) we attributed the dis- 
order to a combination of poor physique and poor 


I].—Firty CAsES OF SYNCHRONOUS 
COMBINED EXCISION 


Table 


Mild Retention :— 
Residual urine less than § oz. by the tenth 
post-operative day 13 
Severe Retention :— 


Residual urine greater than § oz. by the 
tenth post-operative day 16 


general condition in old men. The average age of 
these patients was 69, while the average age for 
carcinoma of the rectum in the male is §9. In none 
was there evidence of obstruction at the bladder 
neck; presumably they lacked the reserve of 
detrusor power necessary for micturition in the 
recumbent position and were unable, or disinclined, 
to substitute abdominal straining. 

Pelvic-nerve Syndrome.—In 2 of the 50 patients 
severe retention was one feature of a well-defined 
syndrome which we attribute to gross pelvic nerve 
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injury. The clinical features will be considered in a 
later section. 

Additional Factors.—In each of the 16 cases of 
severe retention (Table IJ) we have been able to 
point to one of the aetiological factors described. 
But it is unlikely that only a single factor was 
responsible in these patients, and we have also to 
explain the high incidence of mild degrees of reten- 
tion in patients in whom no cause was apparent. 

The course in this group was constant. Once 
ambulant complete emptying of the bladder was 
sometimes achieved immediately, but commonly 
there was an appreciable volume of residual urine and 
the stream was poor. Improvement was gradual, but 
a normal stream and complete emptying were always 
achieved within two to three weeks of operation. 

A temporary loss of detrusor power is therefore 
unquestionable and reference to the incidence of 
retention after other types of operation is helpful in 
considering the cause. Seventeen patients with 
growths of the pelvic colon underwent restorative 
resections which did not require mobilization of the 
rectum, and there was no retention. Nine patients 
had operations requiring complete mobilization of 
the rectum down to the pelvic floor, but not division 
of the levatores ani; included in this group are 
restorative resections, the extended Hartmann, and 
the abdomino-anal procedures. Of the 9, 6 had 
retention, 4 cases being severe. 

These figures are small, but suggest what might 
be expected on theoretical grounds—that mobilization 
of the rectum rather than division of the pelvic floor 
causes the impairment of bladder function. Some 
damage is done either directly to the bladder, or to 
its nerve-supply. 

Direct Trauma to the Bladder Base.—The easy 
anterior dissection can scarcely involve much damage 
to the bladder base, but it must be emphasized that 
the clinical course of these patients suggests a very 
slight lesion. Presumably little trauma is required 
in the region of the trigone to upset the opening 
mechanism of the internal meatus, and in this event 
even a normally functioning detrusor would be 
inadequate to empty the bladder. If this concep- 
tion is correct a difficult anterior dissection should 
be associated with a high incidence of retention, but 
unfortunately a very large number of cases would 
be necessary to settle this point. 

Anterior colporrhaphy involves a dissection of 
the bladder base and is liable to be followed by a 
similar type of retention. It is interesting, too, to 
note that Woodruff and TeLinde (1939) were able 
to reduce enormously the incidence of retention after 
pelvic laparotomy by the injection of a little irritant 
fluid into the bladder. This measure had no influ- 
ence on the incidence of retention following vaginal 
operations for prolapse. 

Minor Nerve Injury.—This can result theoretically 
from diffuse bruising through trauma in the pelvis 
or from actual section of nerve-fibres. None of the 
cases now under discussion showed any of the 
characteristic features of a pelvic nerve lesion, but it 
is not unlikely that the interruption of only a few 
nerve-fibres would upset the balance in favour of 
retention without producing a specific clinical picture. 

Modification in sensation of bladder fullness 
would be important evidence in favour of a nerve 
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injury, but after closely questioning all patients with 
post-operative retention no definite conclusions were 
possible. Most had normal sensation as soon 2s the 
bladder filled after removal of the catheter. In a few 
sensation was dulled, the patient being aware only 
of a vague discomfort which he sometimes attributed 
to his bowel. Complete loss of sensation did no 
occur in these cases but was noted in the pelvic. 
nerve syndrome. 


While sensation has been sufficiently altered to | 


convince us that minor nerve injuries occur, the 
patients’ evidence has not seemed adequate to assess 
their frequency. The possible sites of nerve injury 
will be considered in the next section. 

Whether trauma to the bladder base or minor 
nerve injury is the more important factor, vigorous 
manipulations in the pelvis are likely to increase the 
chances of post-operative retention ; the extent of 
the growth and surgical technique are therefore 
pertinent. Retention of urine is largely the price 
to be paid for radical surgery, but as all patients in 
this group regained normal micturition within three 
weeks of operation the penalty is not a severe one. 
The same attitude cannot be taken to the pelvic- 
nerve syndrome, which will now be described. 


PELVIC-NERVE SYNDROME 


Clinical Features.—The signs and symptoms 
in these cases are sufficiently constant to justify the 
description of a definite syndrome in the male which 
is attributed to a pelvic-nerve lesion. Two cases 
occurred in the series of 50 patients undergoing 
S.C.E. and 8 additional cases have been seen. The 
syndrome has not been encountered in the female. 

In the first stage there is retention: when the 
catheter is removed a few days after operation little 
or no urine is passed and the bladder may become 
considerably distended. A further period of bladder 
drainage is commonly instituted, perhaps for a few 
days, perhaps for a few weeks. In the second stage 
micturition is possible, but is accompanied by an 
incontinence, both diurnal and nocturnal, and often 
by severe urinary infection. The residual urine may 
be large ‘at first, but diminishes gradually, until a 
few months after operation there are no more than 
a few ounces. In the third stage the residual urine 
is absent or minimal, and incontinence continues 
although the bladder may still be of large capacity. 

While therefore the initial incontinence may be 
to some extent of the overflow type, the essential 
feature is that incontinence continues when there is 
no longer retention. The onset of the incontinence 
has been delayed in all patients except one, who had 
undergone a previous prostatectomy. 

The clinical picture may vary when a pelvic- 
nerve lesion is associated with prostatic obstruction ; 
this combination is believed to have occurred in one 
case, which is described fully in the section on the 
treatment of persistent retention. 

Course.—The mode of micturition after the 
initial retention is instructive. The stream is 
initiated and maintained by abdominal straining— 
the breath being held and the abdomen tensed. ‘The 
urinary stream is good once the patient has acquired 
the technique, but is usually interrupted when he 
needs to take a breath. Towards the end of the ct, 
urine is passed in a series of jets produced by brief 
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but strenuous efforts. Success in emptying the 
bladder by this method appears to be achieved 
without undue difficulty and must be partly due to 
the diminished urethral resistance. 

The initial retention is usually uncomfortable but 
seldom acutely painful. Months or years after 


FG. 25.—The internal meatus before and after pelvic nerve injury: A, Normal posterior lip before operation. 


lip is fading (3 weeks after operation). C, The posterior 


plane (3 months after operation). 


operation sensation is present in some degree in all 
except one, who has no feeling of bladder fullness at 
all. Several patients stated that sensation has altered 
in some way, one being aware of distension through a 
dull pain in the left groin. 

Recovery of a normal mode of micturition, and 
presumably therefore of normal detrusor function, 
has been seen in one patient seven months after 
operation. In the remainder, observed up to three 
years after operation, there has been no evidence of 
recovery. 

Sexual function appears to be lost. Six patients 
between the ages of 42 and 56 were seen from a few 
months to three years after operation and all were 
impotent. 

Prognosis.—Some degree of control has been 
regained in all patients with the exception of one 
frail old man who suffered a minor degree of incon- 
tinence before operation, and one patient in a very 
poor condition who died a few months after opera- 
tion. Of the remaining 8, 2 have regained complete 
control and 6 remain partially incontinent ; 2 of these 
underwent combined excision less than one year ago 
and may still improve. Control is more readily 
regained during the day, some degree of incontinence 
usually persisting at night even if the patient wakes 
himself two or three times to empty his bladder. 

Investigation.— 

1. Cystoscopic Appearance.—The open bladder 
neck is the typical feature found upon cystoscopy in 
these neurogenic cases. In some the lip of the 
internal meatus had entirely disappeared so that the 
trigone sloped smoothly down to the verumontanum. 
In one such case cystoscoped one month after opera- 
tion, we were able to see the internal meatus as a 
faint expanded rim; two months later it had 
vanished (Fig. 25). In other cases the internal 
meatus is still easily identifiable although open, and 
characteristically it is wider posteriorly than anteriorly 
(Fig. 26). This feature is best appreciated when the 
bladder neck is viewed through the foroblique tele- 
scope ; with the simple right-angled cystoscope it is 
apt to be overlooked. 

This change at the bladder neck must not be 
confused with the invariable sequel to combined 
ex-ision of the rectum—the visibility of the posterior 
ur thra when the cystoscope is held horizontally. 
The open bladder neck has not been observed apart 
frm the complete pelvic-nerve syndrome; in the 
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2 cases occurring in the series of 50 S.C.E.s pre- 
operative cystoscopy was normal. 

2. Cystometry.—The bladder is found to be of 
moderate or large capacity and the curve shows a 
steady rise in pressure, even up to 70 or 80 cm. of 
water, unaccompanied by any acute sensation of 


B, The posterior 


lip has gone, leaving the posterior urethra and trigone in the same 


distension. The phase of isotonic filling seen in 
the normal bladder is absent or very short in these 
cases. 

3. Cystograms.—Cystograms show a constantly 
filled posterior urethra. 


AETIOLOGY 


Neurology.—There can be no doubt that the 
clinical features described can only be attributed to 
a nerve lesion. The loss of detrusor power, the 


Fic. 26.—The open internal meatus after pelvic nerve 
injury seen through a foroblique telescope (A) from above 
the verumontanum and (B) from below. 


sensory changes, the structural changes at the 
bladder neck, and the impotence are conclusive 
evidence and for anatomical reasons the injury must 
occur to the pelvic nerves before or after they have 
joined the pelvic plexuses. 

It must be recognized, however, that the signs 
do not correspond very closely to the observations 
upon pelvic-nerve section in the experimental 
animal. Jacobson (1945), working with dogs, reports 
that bilateral section of the pelvic nerves results in 
overdistension of the bladder with dribbling incon- 
tinence at first; later the detrusor hypertrophies 
and the bladder contracts, producing a typical 
autonomous bladder with small capacity, persistent 
residuum, and incontinence. Section of the pelvic 
nerves on one side alone caused a decrease of bladder 
capacity, with ipsilateral muscular hypertrophy but 
no disturbance of micturition. Barrington (1932) 
notes somewhat similar findings in the cat: after 
section of the pelvic nerves there is a period of 
overflow incontinence, followed by the establishment 
of micturition with a considerable residuum. In our 
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patients there has certainly been a period of complete 
paralysis with overflow incontinence if drainage has 
not been maintained, but we have not seen the 
development of an autonomous bladder. There is 
for some time a loss of tone, that is to say, a loss of 
the power to maintain a constant tension in the 
detrusor fibres despite increase in length; the 
bladder remains of moderate or large capacity, but 
the pressure rises steadily as the volume increases. 
Hypertrophy of the detrusor we have not observed ; 
none of these bladders has become trabeculated, and 
in one case operated on three years after excision of 
the rectum the bladder wall was thin and flabby. 

We are unfortunately ignorant of many of the 
details of the nerve-supply of the bladder and so 
unable to say to what extent any particular area is 
innervated by a particular root. Many of the differ- 
ences between the clinical and experimental observa- 
tions are doubtless the result of incomplete section 
of the pelvic nerves, but we are unable to estimate 
the part played by compensation by intact neuro- 
muscular units or the possibilities of regeneration. 

Technical Considerations.— 

Abdominal Dissection.—When the posterior dis- 
section is done from above the operator finds his 
plane of cleavage by lifting forwards the lower pelvic 
colon, incising the root of the mesentery, and 
thrusting the scissors back into the hollow of the 
sacrum; he then inserts a hand to complete the 
dissection posteriorly. With a mobile growth damage 
cannot occur to the pelvic plexus which is contained 
in fascia adherent to the side wall of the pelvis, and 
it is probably impossible to penetrate Waldeyer’s 
fascia by blunt dissection from above and so damage 
the pelvic nerves at their origin. 

The anterior dissection is begun by dividing the 
peritoneum over the bladder base; the operator 
proceeds downwards in a plane anterior to the fascia 
of Denonvilliers, leaving the bladder base and 
prostate stripped. The destruction of some nerve- 
fibres is to be expected, and the observations of 
Goligher (1951) on potency and ejaculation after 
combined excision give interesting confirmation. 
The number of fibres destroyed, however, must be 
small, and there seems no reason why a difficult 
anterior dissection should destroy a much greater 
number than an easy one ; the same plane is followed 
in each case. Production of an open (neurogenic) 
bladder neck from extensive local denervation is 
therefore unlikely, nor have we observed this con- 
dition apart from the complete pelvic-nerve syndrome 
which can scarcely be caused by the destruction of 
these fibres alone. 

Division of the lateral ligaments close to the 
rectum can cause no significant destruction of nerve- 
fibres to the bladder, but minor nerve injuries may 
arise when the lateral dissection is wide and extends 
to the side-wall of the pelvis. 

Perineal Dissection.—It has long been taught that 
dissection outside the fascia of Waldeyer is liable to 
cause bladder dysfunction, although the precise 
clinical syndrome which we attribute to this error 
has not to our knowledge been described. 

Waldeyer’s fascia varies considerably in thickness 
from a stout and obvious layer to a thin membrane 
which must be deliberately sought. It is adherent 
to the sacrum and lateral walls of the pelvic outlet 
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above and descends from the anterior surfaces of the 
lower sacral vertebre to be attached to the dorsaj 
surface of the anorectal ring. It is recommeided 
that this layer be divided transversely at the level of 
the sacrococcygeal articulation ; the post-recta! fa 
then bulges through. Anteriorly the fascia becomes } 
less distinct, but the incisions should be carried wel| | 
forward on each side. ; 

An upward dissection, however gentle, between 
Waldeyer’s fascia and the sacrum inevitably avulses 
the pelvic nerves, which are fixed posteriorly by their 


they penetrate the fascia. It is true that, even if 
Waldeyer’s fascia is divided, the abdominal and 
perineal operators in the synchronous method fre- 
quently meet in different planes, but these are layers 
of areolar tissue and there is no evidence that they 
are of significance. 

Discussion.—The pelvic-nerve syndrome implies 
a very extensive denervation of the bladder which can 
only arise from disruption of the pelvic nerves near 
their origin from the anterior aspect of the sacral 
nerves (S.2, S.3, S.4). Once the pelvic nerves have 
entered the pelvic plexuses to be widely dispersed 
over the side-walls of the pelvis, it must be impossible 
to destroy more than a small proportion of their 
fibres however wide the dissection. 

Injury to the pelvic nerves can arise either from 
a failure to divide the fascia of Waldeyer, as already 
described, or from the removal of a growth which is 
closely adherent posteriorly at their origin. Full 
details of the operation are necessary to decide which § 
is the more likely, and they are available in 6 cases. 
In 3 the growth was freely mobile and the operation 
seemed uneventful ; in 1 the right lateral ligament 
was widely cut and the whole puborectalis removed 
on that side; in 1 the anterior dissection was diffi- 
cult and portions of both seminal vesicles and vasa 
were removed ; and in 1 both anterior and posterior 
dissection were difficult. 

In 3 of the 6 cases, therefore, the damage cannot 
be attributed to difficulty in removing an extensive 
growth, and in a further 2 this explanation is very 
unlikely. On this evidence it appears that a failure 
to divide Waldeyer’s fascia is the usual cause; 
certainly recognition of this syndrome is important 
and should lead to a careful review of operative 
technique. 


MECHANISM OF INCONTINENCE 


It is well recognized that the external sphincter 
is usually adequate to maintain continence in the 
absence of the internal sphincter, and it remains to 
explain why this is not co when the bladder neck is 
permanently relaxed after pelvic-nerve injury. Direct 
damage to the external sphincter or to its nerve- 
supply is unlikely for technical reasons, and in any 
case a coincident lesion affecting the external sphinc- 
ter in just those cases sustaining a pelvic-nerve lesion 
must be a remote possibility. 

The effect of the changed anatomy must be 
important. Backward displacement of the posterior 
urethra is admittedly minimal near the perineal mem- 
brane since this is the fulcrum, but slight as it is, 
the uppermost fibres of the external sphincter arising 
from the pubic rami must be affected in two ways: 
they must be slightly stretched and their pull can n0 
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longer be at right angles to the urethra. While, 
therefore, visible compression of the urethra at 
uretiroscopy confirms that the external sphincter is 
active, its efficiency must be impaired. 

A diminution in the urethral curvature, and hence 
in the urethral resistance, is an additional result of 
the operation. The levator ani also is lost, and it 
may be wrong to assume that this muscle plays no 
part in the maintenance of continence ; it is certainly 
called into action to help contain an overfull bladder. 
For these reasons the control of micturition is 
inevitably less secure after combined excision of the 
rectum and slight though transient incontinence is not 
uncommon and must be distinguished from the 
pelvic-nerve syndrome. If in addition the bladder 
neck is opened by a subsequent prostatectomy, 
incontinence is even nearer, and several authors 
(Marshail, Pollack, and Miller, 1946; and Emmett 
and Cristol, 1944) have commented upon the unusual 
incidence of incontinence in such patients. But even 
s0, prostatectomy after combined excision is usually 
a safe procedure, the external sphincter being ade- 
quate to its increased task. The final critical factor 
precipitating incontinence in the pelvic-nerve syn- 
drome probably lies in the behaviour of the dener- 
vated detrusor, which loses its capacity for relaxation 
with increasing distension of the bladder, the intra- 
vesical pressure rising more rapidly than normally. 
Incontinence in these patients appears due then to 
the combination of a diminished urethral resistance 
and a raised intravesical pressure. 

The gradual improvement in control which is 
almost invariable can only be due to an increase in 
the efficiency of the external sphincter through 
voluntary effort. In one patient complete control 
during the day was regained after three years of 
constant endeavour and appeared due, in part at 
least, to hypertrophy of the bulbospongiosus ; when 
asked to interrupt his stream the whole bulbar region 
was visibly raised. This man stated that initially a 
continuous conscious effort was required, which later 
became unnecessary. During sleep, when presum- 
ably voluntary muscular activity must cease, he 
becomes incontinent.* 


URINARY INFECTIONS 


The high incidence of post-operative urinary 
infections is shown in Table III. Pre-operative 
infection was present in one prostatic case and one 
patient who had had instrumentation elsewhere for 


Table I11].—INCIDENCE OF URINARY INFECTION IN FIFTY 
CASES OF SYNCHRONOUS COMBINED EXCISION 


Pre-operative infection 2 cases 
Post-operative infection 44 959 
Infection at discharge 37 » 


a suspected stricture. B. coli was the commonest 
initial organism and a change of flora occurred in 
half the infected cases in the early post-operative 
period ; in half of these Ps. pyocyaneus was a second- 
ary invader. 


* Since this article was written we have seen five 
ad litional cases of pelvic nerve injury, which have con- 
fir ned the observations recorded. The duration of the 
va ious stages of the syndrome has, however, varied 
co .siderably. 


There was no constant time of onset of the infec- 
tion. While commonest in the first three or four 
days after operation the infection began on the fifth 
day or later in a quarter of the cases and the urine 
of several patients on prolonged bladder drainage 
remained sterile for from 15 to 21 days. 

The incidence of infection was closely related to 
catheterization. When the indwelling catheter was 
removed within 24 hours of operation infection was 
rare provided there was no subsequent retention. 
It is worth noting, however, that 3 patients in the 
series of 50 developed their infection several days 
after catheterization had ceased, and that 3 more 
developed a further infection after the urine had 
become sterile. In all 6 patients catheterization had 
previously confirmed the absence of residual urine. 

Chemotherapeutic agents and antibiotics were 
rarely given primarily for the urinary infection, and 
no attempt was made to sterilize the urine routinely 
before the patient left hospital. To obtain an idea 
of the cause of these infections specimens were taken 
from outpatients who had undergone combined 
excision at least one year previously ; 2 of 43 were 
infected. This finding supports the clinical impres- 
sion that the urine usually becomes sterile without 
treatment within a few months of operation. 

Characters and Symptoms.— The urine 
became turbid only when retention persisted un- 
relieved. Heavy infection did not develop in those 
on bladder drainage except in very ill patients nursed 
recumbent ; drainage after combined excision is only 
dependent, of course, when the patient is sitting up. 
Symptoms were slight, most patients feeling no more 
than a burning sensation in the urethra for a few 
days after removal of the catheter. Three developed 
acute cystitis with very severe pain and intense fre- 
quency; 1 of these occurred immediately after 
removal of the catheter on the fourth day, but the 
other 2 occurred several days after catheterization 
had ceased, there being no residual urine. 

Acute epididymo-orchitis occurred in 2 patients, 
in both of whom the urine was turbid from unrelieved 
retention. Pyelonephritis occurred once, and then 
in a patient who had a ureter re-implanted into the 
bladder at the time of the combined excision. 

It seems fair to conclude that while urinary infec- 
tions are very common after S.C.E. they are of little 
importance provided gross stasis is avoided. 

The Type of Bladder Drainage.—Until 1927 
it was customary at St. Mark’s to manage the bladder 
by an indwelling catheter and spigot, the urine being 
released into a receiver every few hours. The interest 
of Dr. Dukes was aroused at this time by the high 
incidence of infection and a number of deaths from 
pyelonephritis, and the purpose of the apparatus he 
developed is to provide an antiseptic seal to stop 
infection reaching the bladder via the lumen of the 
catheter. Drainage with this apparatus is inter- 
mittent and bladder washouts are given 4-hourly. 
Continuous bladder drainage was considered danger- 
ous at that time and was thought to lead to per- 
manent contraction of the bladder. This contention 
is no longer held, and while bladder washouts were 
of unquestionable value when the urine was turbid, 
they can serve little purpose as a routine measure. 

No investigation was made as to the effective- 
ness of boric acid as an antiseptic seal, nor did we 


| 

the 4 

rsal 
ded | 
of 

far 

mes 
well 
een 
ses 
heir | 
n if | 
and 

fre- 
yers 

hey 
j | 
can 
lear 

cral 
ave 
‘sed 
ible 
heir 
om 
ady 
h is 
ich & 
Ses. 
ion 

ent 
ved 
iffi- 

asa 
rior 
not 
‘ive 

ery 
ure 
ant 
‘ter 

to 
iS 

ect 
ve- 
ny 
on 

be 

ior 
m- | 
is, 

ng 

| 

no 

2” 


26 


THE BRITISH 


investigate the route of infection which is at least 
as likely to be around the catheter as via its lumen. 
Simple continuous drainage was tried on almost 
all patients for about nine months and appeared 
satisfactory ; it has the merit of simplicity. A com- 
parison of the incidence of infection with the two 
methods was made impossible by the varying time 
the catheter was indwelling and the differing degrees 
of subsequent retention, but the majority of patients 
developed an infection whichever method was used. 


POST-OPERATIVE MANAGEMENT 


CATHETERIZATION 


For intermittent catheterization of post-operative 
cases the coudé gum-elastic catheter has been found 
preferable to the Tieman, which in our hands has 
tended to cause minor urethral abrasions. Ideally, 
if an indwelling catheter is needed for more than a 
few days, a soft rubber latex type should be used, 
and the self-retaining Foley type of catheter size 16F. 
has been found very satisfactory for this purpose. 
The patient should not be confined to bed by his 
indwelling catheter, and a spigot in Dettol may be 
kept with advantage at the bedside for use during 
periods of activity. 

Intermittent catheterization of females is, of 
course, done routinely by female nurses ; catheteriza- 
tion of males by suitable male nurses has been tried 
and found very satisfactory. The interest of the 
nurse and his knowledge of each patient’s condition 
has been noticeably increased by this additional 
responsibility. 

Indwelling versus Intermittent Catheteriza- 
tion.—The indwelling catheter has been used for 
many years at St. Mark’s as the initial method of 
drainage, and we believe it to be the best method. 
There is no discomfort and no significant urethritis 
has been seen. 

Intermittent catheterization is disturbing to the 
patient, but if it is required for 48 hours only there 
can be no other objection to this method. It should 
not be continued once the urine becomes infected or 
the urethra sore. 

Routine Management.—It is customary at St. 
Mark’s to tie in a catheter when the patient is under 
anesthesia and to leave it in 3 to 4 days. It is true 
that many patients, particularly young men, do not 
require drainage for as long as this; some do not 
require catheterization at all. In general, however, 
patients are fitter and more likely to succeed in 
starting micturition on the fourth day than the 
second, and there is little to be gained by removing 
the catheter at the earliest possible moment. It is 
wise to remove the catheter in the morning, so that 
retention becomes evident before the middle of the 
following night. Subsequent management depends 
on the patient’s ability to micturate. 

If Retention is Complete.—If no urine is passed 
by the evening the patient may find that kneeling in 
bed is helpful, if he can assume this position with 
ease; gravity then aids micturition. Success is 
more likely in the upright position, but this should 
not be encouraged until the patient is well enough 
to stand without aid. 

Carbachol is sometimes of value in the young 
and middle-aged, rarely in the elderly. Lack of 
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success in the early post-operative period shoul 
not prevent another trial after a further period of 
drainage, provided its use does not distress the 
patient. 

If these measures do not succeed there should be 
no delay in inserting a Foley catheter before the 
bladder becomes unduly distended. It is a mistake 
to think that overfilling stimulates micturition ; jt 
overstretches the detrusor and so delays recovery. 
The catheter is best left indwelling for a further five 
days, by which time the patient is usually up and 
likely to micturate without difficulty. Repeated 
removal and re-insertion of the catheter at shor 
intervals is pointless; urethral trauma apart, the 
patient may be distressed by repeated failure tw 
achieve what is expected of him. 

If Urine is passed.—However satisfactory mic- 
turition appears to be, it is advisable to estimate the 
residual urine 12 to 24 hours after removal of the 
catheter. A large and increasing residuum may 
cause no symptoms until there is gross distension or 
even overflow. If the volume of residual urine js 
small, no further catheterization is needed, but a 
severe relapse, particularly one which sends an 
elderly patient back to bed, is liable to lead to a 
recurrence of retention. 

If the residual urine is more than § oz. it should 
be removed once or twice a day according to its 
volume. If there is no progress towards complete 
emptying within 48 hours a further period of con- 
tinuous drainage is indicated. 

Persistent Retention.—However painless it is 
made by careful management, prolonged retention is 
inevitably a trial to the patient, who tends to wonder 
if he will ever manage to micturate again, while the 
surgeon may suspect lack of effort or a large func- 
tional element. Great patience is required and the 
attitude of the surgeon should be one of sympathetic 
optimism ; persistent retention is never an urgent 
problem nor should it become a big issue. 

Investigation of the cause is of little help while 
the patient is still in bed, but if complete retention 
or a large volume of residual urine persists after the 
patient has been up for several.days, the diagnosis 
should be established by cystoscopy. 

There are three causes of persistent retention— 
enlargement of the prostate alone, pelvic-nerve dis- 
ruption, or a combination of the two. The diagnosis 
and management of each of these alternatives will be 
considered. 

Enlargement of the Prostate alone.—The prostate 
may be known to be enlarged from pre-operative 
rectal examination. If there has been no _ such 
assessment of its size, cystoscopy gives an indication 
of the degree of enlargement ; failure to visualize 
the posterior urethra when the eyepiece is maximally 
depressed is a sign of moderate or gross enlargement 
of the gland, as has alfeady been described. The 
degree of intra-urethral projection will of course be 
apparent with a cysto-urethroscope. 

It is particularly important in managing prostatic 
cases to prevent weakening of the detrusor by 
repeated over-distension ; urethral cedema must also 
be minimized by avoiding haphazard catheterization. 
Retention is often prolonged in these patients, but 
with careful management prostatectomy can almost 
always be avoided. 
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The catheter should be removed at intervals of 
abou! a week for the patient to try to establish 
micturition. If retention persists for more than a 
week after the patient has been up, prostatectomy is 
likely to be required, but is in no way urgent. 
A Foley catheter—changed at weekly intervals— 
may be worn for months while the patient’s general 
condition improves; a second major operation is 
obviously best avoided within a few weeks of a 
combined excision. If prolonged drainage is planned 
it is wise to tie the vasa to prevent epididymo- 
orchitis. 

Suprapubic cystostomy in the early post-operative 
period makes prostatectomy or permanent supra- 
pubic drainage inevitable, and is not justified by the 
post-operative course of prostatic patients. A supra- 
pubic cystostomy can, however, be managed with a 
left inguinal colostomy without difficulty provided 
the faces are not unduly loose. . 

Prostatectomy: When prostatic symptoms are 
very pronounced at the time of diagnosis of rectal 
carcinoma it has been suggested that prostatectomy 
should be performed before excision of the rectum. 
We are not in agreement with this view as prostatec- 
tomy is so rarely needed after combined excision, 
which may indeed improve the patient’s symptoms. 
No harm comes from postponing prostatectomy pro- 
vided that bladder drainage is adequate, while con- 
siderable harm may result from delay in the treat- 
ment of the carcinoma, the spread of which may 
well be stimulated by the depression of the general 
condition of the patient consequent on prostatectomy. 
Severe prostatic hemorrhage would be our only indi- 
cation for giving priority to the prostatectomy. 

Perineal prostatectomy performed during com- 
bined excision has also been reported, but presumably 
the dangers which always accompany the combination 
of two major procedures are not absent here. 

The method of prostatectomy after combined 
excision will depend on the size of the gland and 
the choice of the surgeon; closed methods of 
bladder drainage are preferable but not essential. 
If the retropubic route is chosen the tilting back- 
wards of the gland must be recognized but creates 
no special difficulty. Transurethral resections are 
frequently employed, particularly if the rectal cancer 
makes the prognosis poor, but resection must be 
cautious in view of the tendency to incontinence of 
any patient after combined excision. 

Pelvic-nerve Disruption alone.—Typically the 
retention due to a severe pelvic-nerve lesion is 
transient; the volume of residual urine becomes 
small within a few weeks of operation and remains 
small. One exception has been seen. 


J. R. M., aged 42, underwent a S.C.E. for a carcinoma 
of the upper third of the rectum which was separated 
with difficulty from the sacrum. After two weeks of 
retention he became almost completely incontinent ; the 
residual urine had then fallen to 6 oz. Six months after 
operation, when first seen by us, he had regained control 
when sitting, but was incontinent on standing and 
throughout the night. An additional symptom was a 
continuous dull ache in the left groin. He micturated 
ty straining. Cystoscopy revealed a residum of 20 oz. 
of clear urine and an open (neurogenic) bladder neck ; 
€ oz. of water were left in the bladder and 1 c.c. of 
carbachol was injected intramuscularly: three minutes 
liter he was able to empty his bladder completely. 


After a two weeks’ course of oral carbachol the residual 
urine was normal, there was no incontinence, and no 
discomfort in the groin. 


This patient’s early post-operative course is 
typical of the pelvic-nerve syndrome. The recur- 
rence of gross retention was clearly the critical factor 
in the persistence of his incontinence and the response 
of the detrusor to carbachol six months after opera- 
tion was remarkably rapid and lasting. 

Prostatic Enlargement and Pelvic-nerve Disruption 
together.—One patient has been referred to us who 
appeared to have a combination of these two condi- 
tions :— 


W. A. F., aged §8, underwent an uneventful S.C.E. 
for a carcinoma of the anterior wall of the middle third 
of the rectum. Post-operative catheter drainage was 
necessary for several weeks before micturition was 
established. He was first seen by us two months after 
operation, when he could pass a good stream by abdominal 
straining but was incontinent by day and night. There 
were 20 oz. of tubid residual urine, and cystoscopy 
showed a moderate intravesica! collar of prostatic tissue, 
the bladder neck being otherwise normal. Cystometry 
showed a steadily rising curve, the pressure being 72 cm. 
of water at a volume of 600 c.c. There was no sensation 
at all of bladder fullness. 

Ten grammes of tissue was removed by transurethral 
resection ; following this the residum varied between 
6 and 12 oz. and there was no incontinence. Three 
months later he developed a severe urinary infection, 
with a huge residuum and 2 return of his incontinence. 
A further transurethral resection was performed, and 
while the residuum fell to 4 oz. and the urinary infection 
improved, he remained slightly incontinent at night. 


The prolonged post-operative retention, the 
absence of bladder sensation, and the cystometro- 
gram are very suggestive of a pelvic-nerve lesion, 
and the final slight incontinence gives confirmation. 
The typical open bladder neck was not present, 
presumably because of the rigidity of the enlarged 
prostate. 

The problem in this patient was to diminish the 
urethral resistance sufficiently to relieve the gross 
retention but not enough to produce the incontinence 
with an empty bladder typical of the pelvic-nerve 
syndrome. The first resection produced an excellent 
temporary result, but the subsequent resection neces- 
sitated by a recurrence of the retention left the 
patient slightly incontinent. Presumably a prosta- 
tectomy in this type of case would lead to gross 
incontinence. 


MANAGEMENT OF INCONTINENCE 


The patient may be very reticent about his 
incontinence even when dribbling urine continually 
into a bottle in the bed. Gradual improvement is 
the rule in the incontinence associated with the pelvic- 
nerve syndrome, and the degree depends on the 
patient’s own efforts. Exercises for the external 
sphincter by stopping and re-starting during micturi- 
tion should be encouraged, but the provision of a 
urinal may be unavoidable. 

A number of operations to control incontinence 
iri the male have been described, the simplest of them 
aiming at increasing the urethral resistance by con- 
stricting the bulbous urethra, but there is one factor 
in these cases of pelvic-nerve injury which compels 
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great caution: the bladder is emptied by abdominal 
straining because of severe damage to the detrusor. 
A rise in the urethral resistance sufficient to control 
the incontinence might well produce difficulty in 
micturition and a large volume of residual urine. 
We propose, however, to do an operation of this 
type on the one patient who appears to have regained 
normal detrusor function and is still slightly incon- 
tinent. In these circumstances the procedure can 
scarcely do harm. 


SUMMARY 


The anatomical changes resulting from combined 
excision of the rectum are described and their effect 
on the physiology of micturition is considered. 

Retention of urine is the commonest complica- 
tion of combined excision and is caused by a number 
of contributory factors. Trauma involved in the 
pelvic dissection is probably important; severe 
nerve lesions are rare and may be avoidable. 

A syndrome is described in the male in which 
severe retention of urine is succeeded by incontinence 
of varying severity ; 2 cases in a series of 50 under- 
going S.C.E. and 7 additional cases are reported. 
The syndrome is attributed to gross pelvic-nerve 
injury, which is considered to arise in most cases 
from a failure to divide the fascia of Waldeyer. 
Recognition of this syndrome is important and 
should lead to a careful consideration of operative 
technique. The mechanism of incontinence after 
pelvic-nerve injury is discussed and related to the 
changed anatomy. 

A careful and rational post-operative management 
of the bladder is of the greatest importance to the 


patient’s comfort. Prostatectomy need rarely {| | Wim 
precipitated by combined excision, and suprapubic} | preP 
cystostomy is best avoided. proc 

Urinary symptoms have commonly to be elicitej| > will 
by direct questioning in patients who have under.) ) WOU 
gone excision of the rectum. Their interpretation | > ™P* 
is worthwhile, for some can be prevented and mos |” 
can be relieved. m was 
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MECONIUM PERITONITIS 
REPORT OF A CASE DUE TO SPONTANEOUS INTRA-UTERINE PERFORATION OF 


THE TRANSVERSE COLON, WITH A BRIEF REVIEW OF THE LITERATURE 


By MICHAEL N. TEMPEST, LEeps 


A RECENT encounter with this relatively rare condition 
has prompted the case report and a brief review 
of the literature. The existing literature is mainly 
American or German. The most authoritative 
paper at present available is that by Low, Cooper, 
and Cosby (1949). 

Meconium peritonitis is a sterile reaction in the 
peritoneal cavity of a newborn infant due to the 
escape of intestinal contents. Most of the case 
reports in the literature are those of autopsies ; this 
case is no exception. The number of proved cases 
with the patients surviving would appear to be very 
small indeed. This may be partly due to a failure 
to recognize the lesion. In the case reported below 
diagnosis was not made and treatment delayed until 
too late because of ignorance of the existence of the 
syndrome. 

Sir James Simpson (1838) was the first to write 
about this condition, in a review of 25 collected 
cases. Rudnew (1915) reported a series of 40 cases. 


Abt (1931) reported a further 60 cases. Low and 
others (1949) estimated that approximately 100 cases 
had been reported in the world literature up to 1949. f 

Pathology.—Meconium peritonitis differs in 
several ways from the typical acute bacterial type of 
peritonitis. It is an aseptic chemical peritonitis due 
to the entrance of meconium into the peritoneal 
cavity through a perforation in the intestinal tract. 
Meconium is a sterile mixture of bile, cast-off 
epithelial cells, swallowed liquor amnii, along with 
gastric, pancreatic, and intestinal secretions. 

This peritonitis usually occurs during intra- 
uterine life, but it may occur at the time of birth, 
or develop immediately after birth. The intestinal 
perforation is believed to occur some time after t!e 
fourth or fifth month of feetal life. Peristalsis begins 
at a very early stage of development in the feetu: ; 
it has been observed in isolated foetal gut as early «s 
the eleventh week of fcetal life, at about the 40-mn . 
stage (Hamilton. Boyd, and Mossman, 1945 . 
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Wind!- (1940) confirms that “ foetal intestines are 
prepa ed for the mechanical and chemical digestive 
roce ses well in advance of the time when they 
will bc called upon to employ them”. Certainly it 
would appear that peristalsis is necessary to cause 
rupture of the intestinal wall. 

Rudnew (1915) in his analysis of the condition 
was able to divide the cases into two main groups :— 


Fic. 27.—Anterior view, straight radiograph of the 
abdomen in the erect position (Sept. 25, 1950). This shows the 
large gas bubble with a fluid level in the general peritoneal 
cavity. Both sides of the diaphragm are markedly elevated. 
Some idea can be gained of the extent of the abdominal 
distension. 


1. Cases with Positive Evidence of Organic Intes- 
tinal Obstruction.—Approximately 50 per cent of the 
cases reported fell into this category. The lesions 
varied from congenital intestinal atresia to adhesions, 
intussusception, and volvulus. The intestinal per- 
foration was always found proximal to the site of 
obstruction. It was thought that the meconium 
within the lumen of the gut stimulated peristalsis, 
the rising pressure within the lumen leading to per- 
foration of the gut wall, with escape of meconium 
into the general peritoneal cavity. Landsteiner 
(1905) described a condition known as ‘ meconium 
ileus’, which he thought was the cause of some of 
these intra-uterine intestinal perforations. The syn- 
drome is associated with fibrocystic disease of the 
pancreas, resulting in the absence or diminution of 
pancreatic secretion. Owing to the lack of this 
secretion, the meconium within the gut becomes 
putty-like. By adhering to the intestinal wall it may 
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cause actual organic obstruction. Perforation can 
then occur proximal to the blockage. 

2. Cases withoz::t Demonstrable Organic Obstruc- 
tion.—The remaining 50 per cent of cases of mecon- 
ium peritonitis so far reported fall into this category. 
Any segment of the intestinal tract from the duo- 
denum to the sigmoid may show such ‘ spontaneous ’” 
perforations. Boikan (1930) described a case of 


Fic. 28.—Lateral view, staight radiograph of the abdomen 
with the infant lying on his right side. The presence of a large 
collection of gas and free fluid in the peritoneal cavity is 
confirmed. 


spontaneous perforation of the lower ileum ; at the 
site of perforation he found excessive local develop- 
ment of lymphatic tissue, which he believed had 
caused pressure atrophy of the muscularis mucos2 ; 
peristalsis was then sufficient to rupture this local 
area of diminished resistance. Markowitz and Loar 
(1934) described spontaneous intra-uterine perfora- 
tion of the jejunum. Zillner (1884) described intra- 
uterine perforation of the sigmoid flexure. He 
considered that trauma was an important aetiological 
factor. The perforations may also be found in 
ulcerated segments of gut, the appendix, Meckel’s 
diverticulum, and in other intestinal diverticula. In 
many cases, however, the perforations may be found 
in segments of gut which are clinically and micro- 
scopically normal. 

Whatever the cause, the perforation usually closes 
before birth ; frequently the site of perforation can- 
not be identified at operation or at autopsy. In the 
present case, it was only after careful unravelling of 
the loops of matted intestine that it was possible to 
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demonstrate the perforation in the transverse colon. 
The peritoneal reaction is that of a chemical or 
foreign-body peritonitis with local deposits of mecon- 
ium; dense adhesions; matted loops of bowel ; 
and scattered calcification in the peritoneal cavity. 
Neuhauser (1944) described three infants with 
intestinal atresia complicated by meconium peri- 
tonitis. In each case he found radiological changes 
which he believed to be of diagnostic importance. 
Straight radiography of the abdomen in the erect 
position revealed multiple dilated loops of bowel 
with air and fluid levels. In addition there were 


Fic. 29.— Photograph taken after autopsy. The whole of 
the large intestine has been removed. In the centre of the 
icture the perforation in the transverse colon can be seen. 
he photograph shows clearly the massive collection of exudate 
on the serous coat of the intestine, and the extent of the plastic 
peritonitis. 


one or more irregular shadows of calcific density 
within the peritoneal cavity. These shadows lay 
within the bowel lumen, within the bowel wall, or 
were loosely adherent to the peritoneal surface of the 


bowel or parietes. He knew of no other condition 
which gave similar radiological appearances in the 
newborn child. Litten (cited by Rudnew) believed 
that calcification could occur within twenty-four 
hours of the onset of the peritonitis. Brunkow 
(1949) described a case of foetal meconium peritonitis 
in which an unusual pattern of irregular calcification 
was shown on radiological examination. The child 
survived operation, and at a repeat X-ray examination 
twenty months later all the calcified bodies noted on 
the previous films had been absorbed. 

Most of the infants with meconium peritonitis 
are born dead or die soon after birth. Those who 
survive present the picture of congenital intestinal 
obstruction, with increasing abdominal distension. 
In addition to the findings mentioned above, a 
straight radiograph of the abdomen may reveal a 
loculated or complete pneumoperitoneum with or 
without associated fluid levels. Unlike an acute 
bacterial peritonitis, there rarely seems to be much 
evidence of severe systemic disturbance; pyrexia 
and a rapid pulse-rate are rarely found in the early 
stages. 

Operative interference may prove successful in 
those cases in which a proximal dilated loop of gut 
can be anastomosed to a distal collapsed loop. 
Usually it is impossible to find the site of the per- 
foration ; all that can be done is simple drainage of 
the general peritoneal cavity. 


JOURNAL OF 


SURGERY 
CASE REPORT 


A young mother, aged 20, was delivered of a :nale 
child on Sept. 22, 1950, in the Maternity Wing of the 
Royal Halifax Infirmary. The infant was some two 
weeks premature and weighed § lb. 6 oz. at birth. The 
pregnancy, the mother’s second, had been uneven:ful, 
Labour and delivery had been normal in every way. 

On EXAMINATION.—The child was very tiny and 
listless. The abdomen was grossly distended, measuring 
124 in. in girth. There were numerous dilated superficial 
veins coursing over the anterior abdominal wall. The 
whole abdomen was tympanitic, with very little sign of 
any free fluid. On transillumination with a torch, large 
distended loops of gut could be clearly seeen. There 
was no visible peristalsis ; auscultation revealed a silent 
abdomen. Rectal examination showed no anal atresia. 
The finger could be passed full length into the rectum. 
There was no sign of any meconium on the examining 
finger. The child had not passed meconium at any time. 

Two days later the child’s condition was very much 
the same. The abdominal girth had now increased to 
14} in. Nothing whatever had been passed per rectum. 
The child had vomited small amounts of dark-green, 
slimy, semi-solid material. In spite of this the infant was 
able to take feeds reasonably well, and the fluid intake 
easily exceeded the quantities that were vomited. 
Paracentesis of the abdomen on Sept. 24 was performed 
in both iliac fosse, using a tiny trocar and cannula. 
Fecal fluid and gas escaped immediately after withdrawal 
of the stylet, but the flow was not maintained for long. 
The following day there was still no bowel action and the 
vomiting increased. The abdomen remained silent on 
auscultation, but there was now definite evidence of free 
fluid in the abdomen. Straight radiography of the 
abdomen was reported on as follows: “* Large gas bubble 


Fic. 30.— Enlargement of the segment outlined in Fig. 29. 
This shows the serous surface of the transverse colon at the 
site of the perforation, with the mucosa pouting through the 
perforation. 


with fluid level demonstrated in the abdomen. ‘The 
unbroken level appears too broad to be in a segment of 
gut, unless the latter be grossly distended. The gas is 
more likely to be within the ceelomic cavity. ? perforated 
gut with escape of gas into the peritoneal cavity. Right 
lateral view of the abdomen confirms the presence of 
gas and free fluid in the peritoneal cavity.” 

Late that afternoon (Sept. 25) the child passed a very 
small stool. This was repeated the following morning. 
The child’s abdomen now measured 17 in. in girth. ‘! he 
child’s condition began to deteriorate rapidly, due mainly 
to a secondary bronchopneumonia, and the infant died 
the following morning, Sept. 27. 
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Avropsy Finpincs.—On opening the peritoneal 
cavity, there was a sudden rush of gas. This was 
followed by a stream of semi-solid, yellowish-brown 
fecal matter. The whole of the small gut was densely 
matted together by a greenish-yellow plastic exudate. 
This mass lay in the upper half of the peritoneal cavity. 
The large intestine was lying in its normal anatomical 

ition except for the transverse colon, which was 
involved in the above-mentioned mass. 

Atter dividing dense adhesions, and gently separating 
the matted loops of intestine, it was possible to demonstrate 
a perforation in the middle of the transverse colon. The 
rent measured 5 mm. in diameter, and was situated on the 
antimesenteric border of the gut. There was no evidence 
of any diverticulum; nor was there any obvious local 
weakness of the gut wall in the immediate neighbourhood. 

The whole of the intestinal canal was then slit open 
and carefully examined. There was no sign of any 
intestinal atresia: no impacted meconium; no macro- 
scopic weakness of the gut wall. The whole of the 
intestine was of even calibre and there was no sign of any 
overdistension in any segment, as is found in cases 
of long-standing intestinal obstruction. No calcified 
masses of meconium were found inside the abdomen. 
Microscopical examination of the perforated segment of 
gut revealed no abnormality and no explanation of the 
perforation could be given on the histological findings. 


CONCLUSIONS 


None of us at the time of the child’s illness had 
ever heard of the syndrome of meconium peritonitis, 
and therefore the diagnosis was not made during the 
infant’s life. The perforation in this case presumably 
occurred in utero; the abdomen was distended and 
silent on auscultation immediately after birth. The 
perforation itself was firmly sealed off, as was shown 
at autopsy. The rest of the bowel lumen was 
intact—indeed, the child actually passed two motions 
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on the third and fourth days, a fact which helped to 


delay any surgical intervention. In retrospect, it is 
just possible that early drainage of the peritoneal 
cavity might have saved this infant’s life. 

The cause of the perforation remains a mystery. 


I wish to express my thanks to the following 
members of the staff of the Royal Halifax Infirmary 
for their help in preparing this paper: Dr. T. L. C. 
Pratt for drawing my attention to the syndrome ; 
Dr. R. I. Lewis for the radiological examination and 
reports ; Dr. Taylor for the case history; Dr. F. E. 
Aaron for the pathological reports ; and Mr. Kenneth 
Greenwood for the photographs. 
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MECONIUM 


PERITONITIS 


By ISABELLA FORSHALL, E. G. HALL, anp P. P. RICKHAM, LIVERPOOL 


MECONIUM peritonitis constitutes a definite patho- 
logical entity and is probably more common than is 
usually thought. The fairly extensive literature on 
this subject is confused, many articles failing to 
differentiate clearly between meconium peritonitis 
and other forms of peritonitis occurring in newborn 
infants. 

By definition, meconium peritonitis is a chemical 
or foreign-body peritonitis produced as a response to 
the presence of meconium in the peritoneal cavity. 
The term is only applicable to cases in which 
“meconium, calcified meconium, mucous droplets, 
foreign-body giant cells, cells from the site of 
perforation, fibrinous and fibrous adhesions, and 
rarely, lanugo hairs, can be demonstrated in the 
peritoneal cavity’ (Boikan, 1930). The condition 
is essentially non-infective, but infection by pyogenic 
bacteria may occur secondarily. 

Meconium can only enter the peritoneal cavity as 
a result of perforation or rupture of meconium- 
containing bowel. It is known that meconium has 
al: eady started to accumulate in the intestine of the 
th ee-month embryo; it is therefore theoretically 


possible for meconium peritonitis to occur early in 
foetal life. Rudnew (1915) reported the condition 
in a six-months feetus. 

History.—Simpson in 1838 reported 25 cases of 
peritonitis in newborn infants and has been quoted 
as the earliest authority on meconium peritonitis. 
Perusal of his paper, however, makes it almost certain 
that none of these infants were cases of true meconium 
peritonitis ; their condition was probably pyogenic 
in origin. Simpson quotes a case of Morgagni’s in 
De Sedibus et Causis Morborum, a female infant who 
died two hours after birth. At autopsy there were 
multiple atresias and stenoses in the ileum and colon ; 
meconium was present above the atresias but not 
below; there were innumerable thick adhesions 
covering the intestine and liver and a large amount 
of ‘ black blood’ was found in the peritoneal cavity. 
The adhesions covering the intestine were studded 
with small yellowish nodules like grains of sand. It 
will become apparent how closely this description 
resembles the findings in the first two cases reported 
in this paper. By 1915, Rudnew had collected 40 
cases of foetal peritonitis. Abt (1931-2) stated that by 
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1924, 60 cases with this condition had been reported. 
It is, however, certain that few of these fulfilled the 
criteria laid down above. Boikan in 1930 reported 
a carefully annotated case of his own, and in a long 
article attempted to clear up the confusion surround- 
ing the pathology and aetiology of the condition. 
Neuhauser in 1944 reported 3 cases which he diag- 
nosed by radiographic evidence of calcification in the 
abdominal cavity. One of these survived operation. 
In 1949 Low, Cooper, and Cosby reported a typical 


Fic. 31.—Case 1. 


63 months old. 


case which was diagnosed pre-operatively and which 
recovered after operation. The first recorded case 
recovering after operation in Great Britain was 
reported by Gover (1950). 

It seems certain that owing to the confusion 
between the terms intra-uterine peritonitis, foetal peri- 
tonitis, and meconium peritonitis, many cases which 


4 


“, 


FIG. 32.— Case 1. Section of peritoneal nodule showing irregular 
calcification in fibrous tissue matrix. H. and E. (» 96.) 


were in fact not meconium peritonitis have been 
included in collections of case histories. 

Our interest in this condition was stimulated by 
three patients who came under our care within a 
period of three months. 


CASE REPORTS 


Case 1.—Z. J. 

History.—This female child was born on Jan. 13, 
1951 after a gestation of 37 weeks. Two weeks before 
delivery hydramnios was noted. Apart from this, 
pregnancy was uneventful. Delivery was normal, but 
the liquor amnii was bright green. At birth the baby 
appeared to be normal and weighed 6 lb. 9 oz. Shortly 
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after birth the child vomited a mixture of mucus and bile 
No meconium was passed and on examination the re-tum 
was empty. The infant was transferred to our care 
seven hours after birth. 

On ADMISSION.— The abdomen was distended, with 
dilated veins coursing over it. An indistinct ladder 
pattern was noted and the abdomen was tympanitic to 
percussion. Straight radiography of the abdomen (the 
baby sitting up and hanging upside down) showed 
multiple fluid levels. No abnormal calcification in the 
abdomen was shown by radiography. Intravenoys 
infusion was started; a catheter was passed into the 
stomach and continuous suction was instituted. 

OPERATION.—This was performed ten hours after 
birth under endotracheal oxygen and ether anzsthesia, 


The abdomen was opened through a right rectus-splitting { 


incision. Soft coils of enormously dilated small intestine 
presented. These coils were bound down and glued to- 
gether by innumerable vascular adhesions. There were 
many small, whitish-yellow, hard nodules lying amongst 
the adhesions ; one of these was removed for section, 


FiG. 33.—Case 1. Specimen resected at operation. 
A, Dilated proximal intestine; B, Volvulus; C, Collapsed 
distal intestine. 3.) 


The most dilated loop of gut, probably lower jejunum, 
ended abruptly in a soft purple mass which was attached 
to the posterior aspect of the umbilicus. The gut distal 
to this point was of normal calibre, collapsed, and did 
not contaim meconium. Through a small incision the 
dilated loop was emptied by suction. The terminal 30 
cm. of the dilated gut and about 5 cm. of the collapsed 
gut were resected and side-to-side anastomosis performed. 
It was considered inadvisable to separate the adhesions 
between the distal coils of intestine. The abdomen was 
closed without drainage. 

POST-OPERATIVELY the child was treated by continuous 
gastric suction, intravenous fluids, streptomycin, and 
penicillin. Her condition after operation was satisfactory 
for the first 36 hours, when gastric suction and intravenous 
infusion were discontinued. On the second day after 
operation small feeds of glucose-saline and diluted breast 
milk were started. During the next week the child had 
repeated attacks of vomiting and distension alternating 
with diarrhoea and it was obvious that she was still partially 
obstructed. Ten days after operation she became 80 
dehydrated that it was necessary to give another intra- 
venous infusion. She then made slow but steady 
progress and three weeks after operation breast feeding 
was started. The child was kept under observation until 
five weeks of age, when she was discharged home, weigh ng 
6 lb. 1 oz. She has been followed up in the Out-pati:nt 
Department and was last seen when 64 months old ; he 
was then very well and weighed 13 Ib. (Fig. 31). Th:re 
had been no further attacks of vomiting and distension 
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PArHOLOGY OF THE SPECIMENS RESECTED AT 


OPERATION. — 
1. Peritoneal Nodule.—This is a minute fragment of 
greyish-white material which on section consists of hyaline 
fibrous tissue arranged in whorls showing central minute 
irregular flecks of calcification, some of which are 
aggregated in larger masses (Fig. 32). Surrounding 
some of the smaller masses are foreign-body giant cells. 
Occasional foam cells and mononuclear cells containing 
finely granular yellow-green material are embedded in the 
hyaline matrix. The nodule as a whole is surrounded by 
jooser, more vascular, fibrous tissue. The yellowish-green 
ules do not give an iron reaction. 

2. Gut (Fig. 33).—The specimen consists of approxi- 
mately 30 cm. of dilated meconium-containing gut, the 
maximal diameter being 3 cm. at its distal end. The 
serous coat is opaque, thickened, and faintly granular, 
with several minute adherent nodules similar to that 
removed from the peritoneum. There are numerous 
adhesions between the gut and its mesentery and tags 
where adhesions have been divided. The wall of the 
dilated intestine is considerably thickened. There is an 
abrupt funnel-shaped narrowing at the distal end of the 
dilated gut reducing it to a thin impermeable strand, 


Fic. 34.—Case 1. Section of ulcerated area at tip of 
proximal segment. The dark areas in the floor of the ulcer 
are zones of calcification. H and E. (x 18.) 


2mm. in diameter. The mucosa of the funnel segment 
appears normal except at its tip, where it is eroded and 
replaced by an irregular ulcer the base of which is stained 
green, is fibrosed, and contains gritty flecks of calcified 
material. The terminal strand leads into the base of an 
irregular nodular mass 2 < I°§ x I cm., which is a 
volvulus consisting of several turns of narrow, firm, 
impermeable intestine bound together by dense adhesions 
containing yellow nodules similar to the first specimen. 
Emerging from the base of the volvulus there is a segment 
of normal gut, 5 cm. long, showing numerous external 
achesions and containing soft grey mucus only. 

HIsTOLOGY.— 

a. The dilated intestine 5 cm. proximal to the volvulus 
s).ows marked congestion of the serosa, which is 


MECONIUM PERITONITIS 


33 


irregularly thickened with areas of chronic inflammatory 
infiltration, loose granulation tissue, roots of adhesions, 
and at the mesenteric attachment small areas of old fat 
necrosis. The muscle layers are hyperplastic, but other- 
wise normal. The submucosa shows a mild perivascular 
lymphocytic infiltration only. The mucosa is normal 
except for one area, where there is a superficial erosion 
with replacement of the glands by granulation tissue. 
There is no lymphoid hyperplasia and no penetration of 
the muscularis mucosz. 

b. Immediately proximal to the ulcerated area, at the 
tip of the funnel mentioned above, the mucosa is well 


Fic. 1 pd 1. Section of volvulus showing incomplete 
muscular layers and replacement of mucosa and lumen of gut 
by granulation tissue containing giant cells and calcification. 
H. and E. ( 30.) 


preserved and of small-intestingl type, the muscularis 
mucosz being normal. The§submucosa is oedematous 
and the muscular layers some\$hai distorted. The serosa 
shows filmy adhesions. Pass distally the wall of the 
gut becomes much thinner 41d; consists of condensed 
fibrous tissue in which fragmcnts of the original muscle 
layer can be detected. Embeddprd in the fibrous tissue 
are pink-staining zones wit ccasional foreign-body 
giant cells at their edges ; these gyre necrotic areas, some 
of which appear to be derived *: the original muscle 
layer. Externally, there is a ¢enffous granulation tissue 
with occasional mononucleg Phagocytes containing 
granular brownish material vgic!' does not give an iron 
reaction. Internally, the mgcosa and muscularis are 
replaced by mature sranulatio’ tissue embedded in which 
are brownish masses of am € phous material, probably 
meconium, with associated gir ceils (Fig. 34). Distally, 
the ulcer base in which are gnasses of meconium with 
giant cells, fibrosis, and areas Jof calcification, passes into 
the narrow strand of imperm {able gut at the base of the 
volvulus. This strand consixts of an oval, amorphous, 
fragmented, brownish central area containing a few 
capillaries and irregular depesits of calcium surrounded 
by a relatively avascular connective tissue containing 
nodules of calcium, histiocytes laden with brown 
material, and spaces containing foam cells surrounded 
by giant cells. No recogni:able elements of intestinal 
wall remain. 

c. Sections across the volvulus at several points show 
the same picture. Filling the interstices between the 
segments of intestine there is a vascular granulation tisssue 
with areas of marked fibrosis and several nodules similar 
to that removed from the peritoneum. The submucosa 
is replaced by hyaline fibrous tissue containing small 
granules of amorphous material impregnated with 
calcium. The intervening muscle layers are rarely intact 
around the circumference, being frequently interrupted 
by extension of the fibrous tissue occupying the site of 
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the submucosa (Fig. 35). The mucosa and lumen are 
replaced by granulation tissue, debris, and giant cells, the 
latter containing yellow granules of meconium, giving a 
positive fat but negative iron reaction. In some areas, 
the site of the mucosa can be identified as necrotic 
calcifying areas showing the pattern of the mucosal glands. 


FiG. 36.—Case 1. Radiograph of excised specimen showing 


calcification. 


d. Distal to the volvulus the serosa shows similar 
features to that of the gut proximal to the obstruction. 
The other layers of the gut wall are of normal appearance 
and the lumen contains mucus. 

Radiography.— Examination of the excised specimen 
and peritoneal nodule shows calcification in the nodule 
and the volvulus (Fig. 36). 


Fic. 37.—Case 2. Specimen resected at operation. A, 
Dilated proximal intestine ; B, V-shaped gap in mesentery ; 

D, Collapsed distal intestine ; E, Lymph-node. 
x §.) 


SUMMARY.—The appearances suggest that there was 
a volvulus of the ileum consisting of several turns. There 
is no clear evidence of a congenital structural abnormality 
of the intestine. It is possible that the volvulus may have 
been caused by an abnormal peritoneal band subsequently 
obscured in the mass of adhesions. The rupture leading 
to meconium peritonitis may have occurred either in the 
volvulated gut or in the intestine proximal to the volvulus. 


JOURNAL OF 


SURGERY 


Destruction of the mucosa of the gut immeciiate) 
proximal to the volvulus, possible because of impairmen 
of blood-supply and subsequent fibrosis, would lcad 1, 
constriction of this segment to a thin impermeable stran¢ 


Case 2.—J. L. 

History.—This child was born on Feb. 25, 1951, 
Pregnancy and delivery were normal. The child wa 
three weeks premature and weighed § Ib. 2 oz. The 
liquor amnii was green. The child was quite well! unt 
he was two days old, when he started to vomit. 
frequently vomited considerable quantities of green fluid, 
but passed a normal meconium stool. He was transferred 
to hospital when five days old. 

On ADMISSION.— He was dehydrated and there wa 
marked distension of his abdomen. Straight radiograph; 
of the abdomen showed numerous fluid levels in the smalj 
intestine. No intra-abdominal calcification was shown, 
After twenty-four hours of intravenous infusions ani 
continuous gastric suction his clinical condition and 
blood chemistry had sufficiently improved for operation 

OPERATION.—This was performed under endo. 
tracheal oxygen and ether anzsthesia. The abdomen 
was entered through an upper midline incision. The 


Fic. 38.—Case 2. Section of —— ulcer in proximal 
segment. H. and E. ( 18.) 


peritoneum was thickened and the peritoneal cavity filled 
with a plastic greenish exudate binding together the coils of 
intestine. There were numerous hard, yellowish nodules 
scattered all over the peritoneum. The jejunum and 
upper ileum were grossly dilated and ended blindly. 
Distal to this there was a mass covered by adhesions, 
from which emerged empty collapsed gut. At the point 
of atresia there was a V-shaped gap in the mesentery. 
The dilated proximal loop was incised and emptied by 
suction. The distal 5 cm. of the dilated gut, the mass 
covered with adhesions, and about 12 cm. of the collapsed 
gut were resected and a side-to-side anastomosis was 
performed. The distal adhesions were left undisturbed. 
The abdomen was closed without drainage. 

POST-OPERATIVELY the child was treated by intravenous 
infusion, continuous gastric suction, streptomycin and 
penicillin. Twenty-four hours after operation, graduated 
feeding was begun. The following day the child passed 
a meconium stool and although he had an occasional 
vomit, his condition was satisfactory until 10 days after 
operation when he developed gastro-enteritis. He 
improved under treatment and. by the fourteenth post- 
operative day his condition appeared satisfactory ; the 
next day he suddenly collapsed and died. 

PATHOLOGY OF THE SPECIMENS 
OPERATION.— 

1. Gut (Fig. 37).—A blind length of small intest ne, 
5 cm. long x 1°5 cm. in diameter. The serous sur ace 
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d, and opaque, and there are numerous 
firm odhesigns. e blind end is rounded and externally 
shows many“coarse fibrous adhesions. The wall of this 
segment of intestine is thickened and the mucosa is 
normal. The internal surface of the blind end shows a 
minute dimple. The attached mesentery shows a normal 
yascular pattern with a V-shaped defect between the 
blind proximal end and a volvulus of several coils of 
shrunken intestine from which emerges gut of normal 
calibre. The volvulus is embedded in thick adhesions, 
amongst which are several greenish-yellow firm nodules. 
The proximal end of the distal gut cannot be identified, 
nor is there any gross evidence of a perforation in either 
segment of gut. Owing to the distortion and thickening 
of the edge of the ‘ V’ of mesentery, it is not possible to 
trace the vessels satisfactorily. At the root of the 
mesentery there is a lymph-node 1 cm. in diameter. 

2. Numerous Adhesions containing Greenish Nodules. 

Histology.— 

1. a. Lymph-node: Well-marked sinus catarrh only. 

b. Dilated Gut close to the Blind End of the Proximal 
Segment: The mucosa is of normal small-intestinal 
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Fic. 39.—Case 2. Section of granulation tissue within 
lumen of volvulated gut showing meconium-laden giant cells. 
H. and E. 180.) 


pattern and in the main does not show any abnormal 
features. At one point, however, there is an acute 
inflammatory reaction which has destroyed the glands 
and invaded and split the hypertrophied muscularis 
mucosz and the submucosa (Fig. 38). The deeper layers 
of the submucosa at this point are fibrosed. The 
muscular layers are much thickened, but otherwise 
normal except beneath the ulcer where the circular 
muscle is fragmented by extension of fibrosis from the 
submucosa. The serous layer contains many large and 
small dilated vessels and there are numerous recent red- 
cell extravasations. In some places the peritoneum is 
tenuous, in others it is thickened and tags of fibrous tissue 
are attached to it. There are some small areas of fibro- 
blastic activity in this layer. Neither meconium granules 
nor calcification were seen in the sections examined. 

c. Sections across Volvulus: Embedded in a mass of 
vascular adhesions is a length of intestine, of smaller 
calibre than normal and twisted on itself, showing 
complete replacement of the lumen by a loose granulation 
tssue in which are scattered histiocytes and large multi- 
rucleate cells containing granular brownish-yellow 
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material and vacuoles (Fig. 39). 
is no trace of normal mucosa or submucosa, these layers 
being replaced by a peripheral margin of fibrous tissue 
with irregular masses of amorphous calcified material 
scattered throughout (Fig. 40). 
of the original glands is indicated by deposits of calcium 
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At some points there 


In other places the shape 


FIG. 40.—Case 2. ction of part of volvulus. See text. 


Se 
H. and E. (x 36.) 


in the necrotic epithelium. The muscle layers remain 
but are not intact, there being numerous interruptions 
filled with granulation tissue. In the adhesions outside 
the intestine there are vacuolated and pigment-laden 
histiocytes and giant cells, small areas of old fat necrosis, 
and calcified fibrotic nodules. Some of the pigment- 
laden cells give a positive iron reaction, but the majority 
do not. Many also stain positively for fat. 


d. Section across Intestine distal to Volvulus: Apart 
from external adhesions, the gut wall is of normal 
pattern. 

2. These adhesions show similar features to those 
around the volvulus (Fig. 41). 

Radiography.—X-ray examination of the excised 
segment shows mottled calcification in the volvulus and 
the adhesions (Fig. 42). 
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RELEVANT POST-MORTEM FINDINGS.—Within the 
abdominal cavity there were numerous, long, rubbery 
adhesions between the viscera. The stomach, duodenum, 
and jejunum were distended as far as the anastomosis, 
which was soundly healed and patent. Beyond this the 
gut was not distended but was bound down by adhesions 
as far as the cecum. The anastomosis was approximately 
45 cm. from the duodenojejunal junction and 35 cm. 
from the ileocecal valve. The colon contained greenish- 
brown offensive curdy feces. The peritoneum did not 
show any meconium nodules. There were no significant 
gross lesions in the rest of the organs. 

Histology.— 

Pancreas: Nil abnormal. Root of Mesentery: Loose 
connective-tissue with numerous vessels of normal 


Fic. 42.—Case 2. Radiograph of excised specimen and 
adhesions, showing calcification. 


appearance, many with surrounding zones of chronic in- 
flammatory cells. No fibrosis, no giant cells or meconium 
granules. Lymph-nodes show only sinus catarrh. Smail 
Intestine, 15 cm. from Pylorus: The only abnormality 
is a fairly intense mucosal infiltration of plasma cells, 
eosinophils, and polymorphs. 

Small Intestine, 40 cm. from Pylorus: Mucosa—as 
previous section. Hyperplasia of all muscle layers. 
Serosa irregular, showing strands of adhesions running 
from it and a patchy fibroblastic and vascular reaction. 
At one or two places there are on the serous surface giant 
cells containing yellow meconium granules. Terminal 
Ileum : Wall of gut of normal thickness. Serosal reaction 
similar to above. Spleen: Nil. Liver: Nil. Kidney: 
Congestion only. Lungs: Congestion and patchy areas 
of atelectasis. 

B. Coli D. 433 was grown from swabs of the colon 
taken at autopsy. 

SUMMARY.—The findings at operation were very 
similar to Case 1, except that instead of a thin strand of 
contracted and fibrosed gut uniting the distended segment 
and the volvulus, there was complete separation of the 
two segments. The presence of pigmented meconium 
within the loops of gut in the volvulus, and the history 
of passage of a meconium stool, indicate that there had 
originally been continuity between the two segments and 
that a process similar to that in Case 1 had progressed to 
a stage of complete separation. 

Anatomical Diagnosis: Intra-uterine volvulus: rup- 
ture of intestine: meconium peritonitis: non-bacterial 
inflammatory stenosis of gut proceeding to complete 
atresia: intestinal obstruction at birth: enteroenteric 
anastomosis with resection of involved intestine. 

Cause of death: Gastro-enteritis. 
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Case 3.—H. S. 

History.—This female child was borne on March 29, 
1951 and weighed 6 lb. Pregnancy and delivery wer 
normal. The child was quite well until thirty-six ‘oy; 
after birth, when she started to vomit greenish-ycllow 
material. The vomitus became progressively darker 
and feeding had to be discontinued. She passed , 
meconium stool shortly after birth. The abdomen 
became increasingly distended and the vomiting more 
severe in character. She was transferred to our care op 
the fourth day of life. 

On ADMISSION.—Hydration was surprisingly good, 
The abdomen was grossly distended, with dilated veins 
coursing over it. Radiography of the abdomen showed 
multiple fluid levels in the small intestine ; calcification 
was not seen. In spite of continuous gastric aspiration, 
the child vomited copiously and became cyanotic and 
dyspneeic, due to aspiration of vomitus. It was decided 
to operate in spite of the child’s poor condition, as she 
was deteriorating rather than improving. 

OPERATION.—This was carried out twenty-four hours 
after admission under endotracheal oxygen and ether. 
Laparotomy was performed through a right rectus- 
splitting incision. The jejunum and upper ileum were 
grossly dilated. In the lower ileum there was an atresia, 
followed by a short segment of normal gut leading into a 
cystic swelling 5 cm. in diameter. Normal gut containing 
only a littke meconium emerged from the ‘ cyst’. There 
was no defect in the mesentery. Some adhesions were 
noticed in the vicinity of the atresia and around the 
‘cyst ’, but there were no definite calcified nodules. The 
proximal dilated loop was tied off at the point of atresia 
after it had been emptied by suction. The ‘ cyst’ and 
15 cm. of the distal gut were excised and a side-to-side 


FiG. 43.—Case 3. Specimen resected at operation. A, 
* Cyst’; B, Distal intestine. The proximal segment of intestine 
lies behind the cyst and cannot be seen. ( 2.) 


anastomosis was performed. The abdomen was closed 
without drainage. 

During the operation the child’s general condition was 

r. She improved a little afterwards, but there was 
still marked dyspnoea and 12 hours after operation she 
died. 

PATHOLOGY OF THE EXCISED SEGMENT.—The specimen 
consists of a ‘ cyst’ with two attached lengths of gut 
(Fig. 43). The proximal segment, 4 cm. in length, has 
a blind upper end. There are numerous adhesions 
around the blindend. There is a dimple in the apparently 
normal mucosa at the centre of the blind end, and a 
constriction about midway between the blind end and the 
‘cyst’. There is no mucosal lining at this point or for 
I cm. distal to it. The gut contains greyish-green 
inspissated meconium. Distally, it becomes narrower 
and is flattened and stretched over the surface of the 
‘cyst’, the mucosa being replaced by a greyish, dull, 
granular tissue. The gut then opens into an ovoid thin- 
walled ‘ cyst’, 5 cm. in diameter, which on dissection is 
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seen ‘ consist of a length of intestine, acutely kinked 
upon self, the middle part being grossly dilated and full 
of gr enish-grey glairy fluid. Distally, the intestine 
emere-s from the * cyst’ in a similar fashion to that in 
which it entered it and gradually increases in size to a 
diamcier eventually about twice the normal. At this 
point the wall appears somewhat thickened. Approxi- 
mately 12 cm. of gut are attached to the ‘ cyst’, the distal 
end gradually narrowing to reach almost a normal 
diameter and terminating in a clean line of surgical 
section. This length of gut is tightly plugged with 
inspissated meconium, grey at the periphery, dark green 
centrally. There is a mesentery of normal structure 
attached to it. On the surface of the ‘cyst’ and the 
intestine on either side of it are numerous old adhesions 
and the serous surface is opaque and granular. 

Histology.— 

a. Adhesions around the ‘ Cyst’ and between Intestine 
and Mesentery: These adhesions vary in density, are 
very vascular, contain islands of necrotic fat cells, and 
show a diffuse lymphocytic infiltration. Scattered 
throughout are mononuclear phagocytes containing 
yellowish-brown granular material devoid of free iron 
which gives a positive reaction for fat. 

b. Wall of Proximal Segment close to Blind End: The 
mucosa shows cystic dilatation of many glands, ail of 
which contain inspissated mucus. The muscle layers 
are of normal thickness and the serosa vascular. At the 
narrow zone the mucosa is completely replaced by 


Fic. 44.—Case 3. Section of wall of ‘cyst’ showing 
replacement of mucosa by fibrous tissue containing giant cells. 
H. and E. (* 66.) 


vascular granulation tissue containing lymphocytes, 
meconium-laden histiocytes, and giant cells. 

c. Proximal Segment close to ‘ Cyst’ Wall: Structure 
similar to (e) below, but destruction of the gut wall is less 
advanced. 

d. Wall of ‘Cyst’: The cyst is formed of stretched 
intestinal wall, the inner layers being replaced by fibrous 
tissue containing vacuolated phagocytes and occasional 
giant cells (Fig. 44). 

e. Distal Segment where applied to ‘ Cyst’ Wall: The 
intestine is narrow and flattened over the ‘cyst’. The 
mucosa is almost entirely replaced by amorphous, acellular, 
acidophilic material containing iron-free, fat-staining 
brown granules and flecks of calcium. Occasional giant 
cells are present. The submucosa is fibrosed and heavily 
infiltrated with phagocytes containing granules, some of 
which give a reaction for free iron. On one side, the 
muscle layers remain, but elsewhere muscle and submucosa 
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are replaced by the acellular material mentioned above 
and by dense fibrous tissue. Around the intestine there 
are vascular adhesions containing hemosiderin granules. 

Meconium aspirated from the dilated ileum and from 
the excised segments gave a negative trypsin test. 

Radiography.— X-ray examination of the excised 
segment shows calcification in the wall of the ‘ cyst’ 
(Fig. 45). 

RELEVANT POST-MORTEM FINDINGS.—The trachea 
contained a little mucus and both pleural cavities a few 
c.c. of heavily blood-stained fluid. On the right lung 


Fic. 45.—Case 3. Radiograph of excised specimen, showing 


calcification. 


there was an early fibrinous exudate. Both lungs showed 
firm consolidation of their lower lobes. 

The parietal peritoneum was normal except over an 
area § x 3 cm. just to the left of the umbilicus, where 
there were numerous old, firm adhesions. The stomach 
and duodenum were normal. The upper jejunum was 
only slightly dilated and its mucosa was hemorrhagic. 
Below this the intestine became increasingly distended 
and contained much bile-stained brownish fluid. The 
serous surface was opaque and showed patchy fibrous 
adhesions. Distally, this segment narrowed abruptly, 
to continue for I cm. as a narrow tube admitting only a 
fine needle. The lining of this tube was irregular, 
bile-stained, and devoid of mucosa. There were numerous 
adhesions around it. The tube ended distally, without 
natural closure, at a surgical ligature. There was an 
anastomosis between the distended segment and the 
terminal ileum. The latter had a thick wall, was of 
normal diameter, and contained a little creamy white 
material. The colon was slightly distended and con- 
tained a segmented mass of firm, viscid, yellow-green 
meconium. 

Histology.— 

Lung: There is a fibrinous pleural exudate over the 
right lower lobe. Many alveoli contain fresh red cells. 
In other areas there is an early pyogenic broncho- 
pneumonia. The majority of the bronchi contain pus 
cells and red cells. Some mucous glands of larger bronchi 
are prominent and dilated. Csophagus: Marked con- 
gestion of submucosa. Superficial erosion of epithelium. 
Stomach and Duodenum: Nil. Small Intestine: Sections 
— to the anastomosis show changes in the serous 

yer similar to those noted in the operation specimen and 
moderate hyperplasia of the muscle layers. Colon: Nil. 
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Pancreas: Appearance typical of cystic fibrosis. 


section of the head of the pancreas and the ampulla fails 
Tip of ‘ Funnel’ 
Complete destruction of the 


to show obstruction of the main ducts. 
at end of Proximal Segment : 


Fic. 46.—Case 3. Section of wall of intestine at tip of 
proximal segment. See text. H. and E. (x 12.) 


intestinal wall and replacement by fibrous tissue with 


areas of necrosis, calcification, and granulation tissue 
similar to that seen in the surgical specimen (Fig. 46). 


SUMMARY.—Histological examination indicated that 
the primary disease was meconium ileus with a super- 
imposed organic atresia of the intestine. The ‘ cyst’ 


distal to the atresia was considered to. be a complication 
of the meconium peritonitis. 

Anatomical Diagnosis.—Fibrocystic disease of the 
intestinal ulceration and 


pancreas: meconium ileus : 
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Fic. 47.—Diagram of findings at operation in the three cases. 


SURGERY 


perforation : atresia of intestine : meconium peritonitis. 
kinking of intestine due to adhesions : intestinal obstruc. 


tion: entero-enteric anastomosis with resection of 
intestine. 
Cause of Death.— Bronchopneumonia. 


DISCUSSION 


The cases described above have certain features 
in common. There was evidence of a chronic peri- 
tonitis in all three, in the first two generalized, in the 
third localized to the area around the atresia and the 
cyst. In Cases 1 and 2 the calcified peritoneal 
nodules first described by Morgagni were prominent, 
Histologically the peritonitis in all three cases was 
shown to be due to presence of sterile meconium, 
In the first two, calcification had occurred in the 
wall of the volvulus as well as in the peritoneal 
cavity ; in the third, it was limited to the wall of the 
segments of intestine stretched over the cyst. 

In view of the recent emphasis on the diagnosis 
of meconium peritonitis by the X-ray demonstration 
of intraperitoneal calcification, it should be stressed 
that calcification may be so slight as to be 
demonstrable only when the excised tissues are 
X-rayed. 

In none of our cases was a perforation seen at 
operation, nor was there clear evidence on micro- 
scopy of the exact site of rupture. It is impossible 
to say with certainty how the three lesions encoun- 
tered were produced, but we tentatively suggest the 


following explanations. The findings at operation 
are represented diagrammatically in Fig. 47. 

In Case 1 the volvulus appears to be the primary 
lesion, though it remains uncertain why rotation 
should have occurred. The wide gaps in the 
muscular layer of the twisted segment of gut suggest 
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that p.foration may have occurred in the volvulus 


secon -rily to interference with its blood-supply, 


mecor um then escaping into the peritoneal cavity. 
Meconium reaction in the collapsed empty intestine 
would produce the shrunken nodule removed at 
operation. It seems probable that a similar disturb- 
ance of blood-supply to the proximal portion of 
intestine at the root of the volvulus, together with 
torsion, increasing dilatation of the proximal seg- 
ment, and the irritant action of meconium produced 
ulceration followed by a fibrosis sufficient to obliterate 
the lumen and leave only a fine impermeable strand. 
The specimen of intra-uterine volvulus without 
peritonitis described by Leischner (1920) showed 
similar, but less advanced, changes in the gut wall 
at the corresponding point. Davis and Poynter 
(1922) have also suggested that healing of intra- 
uterine ulceration of the intestine might result in 
atresia. 

In Case 2 a similar course of events, progressing 
to complete separation of the proximal segment from 
the volvulus, probably occurred. The V-shaped gap 
in the mesentery at the point of atresia is, however, 
worthy of comment. Such gaps are usually regarded 
as being due to a developmental defect. Davis and 
Poynter (1922) have suggested that the defect in the 
mesentery and corresponding portion of gut might 
be due to congenital endarteritis of the mesenteric 
vessels. No such abnormality of the blood-vessels 
was demonstrable in Case 2. We know that the gut 
was originally permeable as a normal meconium stool 
was passed and meconium was demonstrated in the 
volvulus. It seems reasonable, therefore, to suggest 
that necrosis of the mesentery may have followed 
damage to its blood-vessels by torsion. 

There is no doubt that in Case 3 the gut was 
originally permeable, as meconium was found distal 
to the atresia. It appears probable that initially 
there was a typical meconium ileus and that in the 
dilated ileum pressure necrosis of the mucosa was 
followed by perforation of the gut wall. The dilated 
segments of intestine in Cases 1 and 2 showed such 
areas of mucosal necrosis which had not progressed 
to perforation. We suggest that, following perfora- 
tion, fibrosis of the wall led eventually to complete 
obliteration of the lumen, and that the ‘ cyst’ was 
formed by kinking of the intestine due to adhesions 
produced within the peritoneal cavity by meconium 
which escaped through the perforation. The less 
severe peritonitis in this case may have been due to 
the low or absent enzyme content of the extruded 
meconium. Anderson (1938), recording the occur- 
rence of intestinal atresia in two cases of meconium 
ileus due to fibrocystic disease of the pancreas, con- 
sidered that the atresia was of developmental origin. 
However, as there is no evidence that the atresias 
were studied microscopically, it is possible that they 
may have been caused by a mechanism similar to that 
suggested above. Furthermore, Zuelzer and Newton 
(1949) demonstrated histologically that intestinal 
atresia in one of their cases of meconium ileus was 
due not to maldevelopment, but to a meconium 
reaction within the gut. It might be suggested that 
in our case there was originally a stenosis at the site of 
atresia. If such were the case, we would have ex- 
pected obstruction to have occurred at this point, and 
the mucosa distal to it to be free of the degenerative 
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changes which were found in the proximal segment 
of the specimen removed at operation. 

We have already indicated that there is con- 
siderable confusion in the literature arising from the 
frequent synonymous use of the terms meconium 
peritonitis, intra-uterine peritonitis, foetal peritonitis, 
and peritonitis of the newborn. We understand by 
meconium peritonitis, a peritonitis primarily caused 
by, and showing evidence at operation or autopsy of 
the characteristic lesions produced by, intraperitoneal 
meconium. We would exclude all instances of 
peritonitis which have been described in the fetus 
or newborn infant not associated with a present or 
past perforation of the gut, and also peritonitis arising 
from a rupture of the intestine during or after delivery 
in which the escape of meconium is rapidly followed 
by bacterial infection of the peritoneum. On the 
grounds that in this latter group the clinical picture 
is one of acute bacterial peritonitis rather than 
intestinal obstruction alone, and that the findings at 
operation or autopsy are those of a pyogenic peri- 
tonitis rather than a peritonitis due to sterile mecon- 
ium, we differ from Boikan (1930) and would refer 
to these cases as ‘ peritonitis in the newborn ’ rather 
than as ‘ meconium peritonitis ’. 

The majority of cases of true meconium periton- 
itis show numerous firm adhesions in which are 
scattered calcareous nodules and areas of fat necrosis. 
Meconium may not be recognizable macroscopically. 
Usually the perforation has closed and cannot be 
identified with certainty. The cases reported above, 
and the majority of those described in the literature, 
fall into this group. Occasionally, presumably in 
those cases of more recent origin, the perforation 
may be patent at birth and, as in the case described 
by Kirchoff (1932), a pneumoperitoneum may be 
demonstrable on radiography of the abdomen. 

In most instances of meconium peritonitis there 
is an intestinal obstruction—either within the lumen, 
e.g., meconium ileus; in the wall, e.g., stenosis 
(Butler, Castleman, Schuly, and Faber, 1945) or 
atresia (Neuhauser, 1944, Cases 1, 2; Low, Cooper, 
and Cosby, 1949; Chandler, 1949); or external to 
the gut, e.g., volvulus (Abt, 1931-2; Sturzenegger, 
1927) or hernia (Neuhauser, 1944, Case 3). It has, 
however, been pointed out that perforation is by no 
means common in intestinal atresia (Davis and 
Poynter, 1922). Maguire and Moore (1950) have 
therefore suggested that there must be an abnormality 
of the wall of the gut or the meconium in addition to 
obstruction, before perforation occurs. Moretti 
(1949) demonstrated in a case of meconium peritonitis 
wide clefts in the circular muscle of the dilated 
intestine proximal to an ileal atresia, and considered 
that they were of congenital origin and that perfora- 
tion had occurred through such a cleft. In Cases 1 
and 2, in the dilated intestine proximal to the atresia 
and separated from it by normal mucosa, there were 
small ulcerations of the intestinal wall without any 
pre-existing congenital lesion of the wall. They 
appeared to be caused by dilatation alone. It does 
not seem unreasonable to suggest that similar lesions 
in a distended but otherwise normal intestinal wall 
proximal to a stenosis or atresia might eventually 
perforate. 

Recorded instances of true meconium peritonitis 
in which there was no obstruction are rare. 
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(1915), Lattes (1943), and Brunkow, Nelson, Good- 
night, Hunter, and Brunkow (1949) have described 
such cases, and it has been suggested that abnor- 
malities in the glands, lymphatic tissue, and muscle 
layer, or congenital diverticula might be aetiological 
factors. It is stated (Boikan, 1930 ; Low and others, 
1949) that in some §0 per cent of cases of meconium 
peritonitis there is no intestinal obstruction. In the 
majority of the cases quoted, however, perforation 
occurred during or after delivery, and the presence 
of meconium was only incidental to a pyogenic 
peritonitis (Zillner, 1884; Paltauf, 1888; Hughes, 
1922). 

If the perforation occurs a short time before 
birth, the usual findings are fluid in the abdomen, 
due to chemical irritation, recent adhesions, early 
calcification, and possibly loculation of recently 
extruded and easily identified meconium (Maguire 
and Moore, 1950; Lattes, 1943; Dubler, 1888 ; 
Gover, 1950) and a patent perforation. 

The initial symptoms and signs in both groups 
are those of intestinal obstruction. Our three cases 
were no exception. Pyogenic peritonitis may super- 
vene if the perforation remains patent. 

Kirchhoff (1932), by demonstrating a pneumo- 
peritoneum, was the first to point out that radiographs 
of the abdomen may lead to the diagnosis of intestinal 
perforation in the newborn, and Neuhauser (1944) 
described how some cases of meconium peritonitis 
could be diagnosed by the presence of intra-abdominal 
calcification on X-ray examination. It has been 
pointed out above that both these findings are only 
present in a proportion of cases. Furthermore, cal- 
cification may occasionally occur in meconium within 
the lumen of an intact gut, the peritoneum being 
normal (Camp and Roberts, 1949). 

The treatment of the condition consists of the 
relief of the obstruction and, if necessary, closure of 
the perforation. Each case has to be treated on its 
merits. The numerous intraperitoneal adhesions 
may prevent a thorough inspection of the distal 
intestine and produce a subsequent intestinal obstruc- 
tion, but we did not try to separate these bands at 
operation as it was felt that this would greatly 
increase the operating time, produce a considerable 
amount of bleeding and shock, and lead to the for- 
mation of new adhesions. We thought it wiser to 
close the abdomen after the resection of gut and 
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anastomosis without any further operative inte. 
ference. In the two cases surviving the opcratio 
no serious subsequent obstruction developed. 


SUMMARY 
Three cases of meconium peritonitis are described 
The aetiology of this condition is discussed and the 
literature briefly reviewed. An attempt has bee, 
made to differentiate meconium peritonitis from othe 
types of peritonitis in the newborn. 


Our thanks are due to Drs. T. E. D. Beavap, 
A. E. McCandless, and F. P. Hudson for referring 
the cases; and to Dr. G. Jackson Rees for the 
excellent anzsthesias. 
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THE introduction of potent chemotherapeutic agents 
such as the sulphonamides and antibiotics has per- 
mitted recovery to take place in diseases which were 
formerly fatal in the majority of instances. In such 
conditions the clinical picture of the disease under- 
goes a radical change. The disease follows a different 
course and complications alter in nature and fre- 
quency. Since recovery is now the rule, residual 
abnormalities may be noted for the first time. After 
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sufficient experience has been gained of treatment 
with the new agents, it becomes necessary to review 
the condition and to describe anew the clinical 
picture. Such a disease is cavernous sinus thrombo- 
phlebitis. Prior to the introduction of the sulphon- 
amides it was well recognized that this infection was 
nearly always fatal. It is true that MacNeal, 
Frisbee, and Blevins (1943) were able to trace 
§0 instances of recovery before sulphonamides came 
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into use, but the diagnosis was in doubt in several 
cases, and we may take it that Grove (1936) was 
near the truth in estimating the mortality-rate of the 
disease as almost 100 per cent. There are now 
available a considerable number of case reports of 
patients treated with either sulphonamides or peni- 
cillin, and it is possible to make a re-assessment of 
the condition. The purpose of this paper is to make 
such a review, with special reference to the complica- 
tions which may accompany the disease, and the 
sequelae which may follow it. 


MATERIAL 


The author has been able to trace 66 papers 
reporting cases of cavernous sinus thrombosis treated 
— - with sulphonamides and penicillin. These yield a 
total of 73 cases, 28 of which received sulphonamides 
only, while the remaining 45 had penicillin, in most 
instances combined with sulphonamides. It was 
necessary to reject 13 cases, for in some instances it 
was clear that they were not examples of cavernous 
sinus thrombosis at all, while in others, although the 
diagnosis may have been correct, the evidence sub- 
mitted was inadequate for confirmation. The 
rejected cases were those of Ershler and Blaisdell 
(1941), Zucker (1944), Romagosa and Rackley (1944), 
ail Henner and Ridall (1945), Corcos and Materi (1946), 
Gregory (1946), Boquien, Baron, and Rodat (1946), 
Siracusano (1947), and Rapin (1949). The analysis 
is based on the remaining 60 cases, which are com- 
posed as follows :— 


Recovery 
Recovery 
Recovery 
Recovery 
Recovery 
Recovery 
Recovery 
Recovery 
Recovery 
Recovery 
Recovery 


| Death 


(R). 


of vision 


Paralysis of 6th nerve 


Lesion of 3rd, sth, and 6th | Recovery 


nerves 


Total blindness 
Paresis of 6th nerve 
Paresis of left arm 


Impairment 


Spontaneous 
Empyema 


Relapse on twenty-first day 

Lung abscesses. 
pneumothorax 

Orbital abscess 

Pulmonary infarct 

Brain abscess 


Jaundice. 


4+ 

s 
? 
6 
? 
? 
7 
? 
? 
? 
3 

10 


Treated with sulphonamides 25 (Table I) 
Treated with penicillin 35 (Table 11) 
60 


strepto- 


HISTORY 


Duncan in 1821 was the first to observe throm- 
bosis of the cavernous sinus in the post-mortem 
room, while the earliest clinical account has been 
attributed to Bright (1831). Knapp (1868) gave the 
classical description of the disease. In 1926 Eagleton 
published his well-known account of cavernous sinus 
thrombophlebitis, in which he embodied conclusions 
reached from a personal study of 25 cases. In the 
course of his monograph he introduced the operation 
which bears his name. Treatment of the disease 
was unsatisfactory until sulphonamides were em- 
ployed, and MacNeal and Cavallo (1937) appear to 
. have been the first to achieve recovery using these 
| agents. Lyons (1941) introduced heparin into the 

“ " treatment of the condition; Penicillin was first 
employed in 1941 when Ficrey and his associates 
treated a boy of 4} years. Me appeared at first to 
respond to the drug, but déath took place on the 
eighteenth day. Autopsy revealed that death was 
due to a ruptured mycotic! aneurysm of the left 
vertebral artery, but that }pfection in the cavernous 
sinus had been overcome: The first complete 
recovery after treatment with penicillin was recorded 
by Goodhill (1944). 


ANATOMY 
The cavernous sinuses ,li¢ between the layers of 


the dura mater, one on eagh ‘side of the sella turcica. 
Each measures 2-0 to 25 }m. in length and 1 cm. in 
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Non-hemolytic strepto- 


Staph. aureus 
B. proteus 
Staph. albus 
Non-hemolytic 
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septum) 


Injury to right eye 
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Furuncle of forehead 


Utitis media 
‘Teeth extraction 
Ethmoiditis (second- 
Facial furuncle 
Carbuncle of lip 
Otitis media 
Furuncle of lip 
Otitis media 
Infected tooth 
Infected tooth soc- 
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and West, 1947 
Eschbach, 1947 


1948 
1948 
Oliver, Diab, and Abu-Jaudeh, 


1948 
Oliver, Diab, and Abu-Jaudeh, 


Fox and West, 1947 
Kelen, 1947 
Lebrun, Bonhomme, and 
Michaud, 1947 
Reisberman, 1946 
Weille, 1947 
Bsteh, 1948 
Bucky, Lahey, and Kunkel, 
Morganthal and Brawn, 
1948 
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width, and extends from the superior orbital fissure 
to the apex of the petrous temporal. The internal 
carotid artery, surrounded by a plexus of sympa- 
thetic nerves, passes forwards through the sinus. 
The third and fourth cranial nerves and the first 
and second divisions of the fifth nerve, in that order 
from above downwards, lie on the lateral wall of the 
sinus, while the sixth nerve is placed medial to the 
first division of the fifth nerve. 

The sinus receives as tributaries the superior 
ophthalmic vein, a branch from the inferior ophthal- 
mic vein, the superficial middle cerebral vein, some 
inferior cerebral veins, and the sphenoparietal sinus. 
It sometimes receives the central vein of the retina 
and the anterior branch of the middle meningeal 
sinus. A feature of the veins draining into the sinus 
is that they are devoid of valves. Posteriorly the 
sinus drains into the transverse sinus through 
the superior petrosal sinus, and communicates with 
the internal jugular vein by the inferior petrosal sinus 
and the carotid venous plexus which surrounds the 
internal carotid artery. There are also communica- 
tions with the pterygoid venous plexus which pass 
through the emissary sphenoidal foramen, the for- 
amen ovale, and the foramen lacerum. The two 
sinuses are united by the anterior and posterior inter- 
cavernous channels to form a venous circle around 
the hypophysis cerebri. 

The cavernous sinus differs from the other 
venous sinuses in having a spongy structure, and 
indeed it is more properly regarded as a connective- 
tissue space containing an artery, some nerves, and 
a plexus of anastomosing venous channels (Turner 
and Reynolds, 1926). The peculiar trabecular struc- 
ture of the sinus has led to speculations regarding 
its function, and it has been suggested that it may 
play a part in controlling the hydrostatic pressure in 
the brain (Pace, 1941). 


PATHOLOGY 


Aseptic thrombosis of the cavernous sinus may 
take place in association with injury, tumour growth, 
or marasmus. More often there is an infective basis 
to the condition, and it is with infective cases alone 
that this paper is concerned. 

Route of Infection.—From a study of the 
anatomy of the sinus it is clear that infection may 
reach it by a number of different routes :— 

1. Along the angular and ophthalmic veins from 
infections of the face. 

2. Along the lateral sinus and petrosal sinuses 
from infections of the middle ear. 

3. Through the pterygoid venous plexus from 
peritonsillar abscess, dental infections, osteomyelitis 
of the maxilla, or cervical abscess. 

4. By retrograde thrombophlebitis of the internal 
jugular veins, lateral sinus, and petrosal sinuses from 
the infections enumerated in (3). 

5. By thrombophlebitis of veins passing through 
the sphenoidal roof or directly through the wall of 
the sphenoidal sinus from infections of the posterior 
ethmoidal or sphenoidal sinuses, or following opera- 
tions on the septum and turbinates. 

6. Along the venous plexus surrounding the 
internal carotid artery from the middle ear or jugular 
bulb (Eagleton). 
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Mode of Spread.—The spread of the ciseay 
from the primary focus is by a process of in‘ectiye 
thrombophlebitis, so that a cord of thrombus exteng; 
from the lesion to the sinus. Doubtless the tr. 
becular structure of the sinus predisposes to the 
formation of a clot. There is evidence that the 
advancing portion of the thrombus is sterile, so tha 
the initial clot occluding the sinus is uninfected 
At this stage the process of thrombosis may lx 
regarded as protective, but this state of affairs jy 
transitory and the clot soon becomes infected 
Attention has been drawn by MacNeal and other 
(1943) to another mode of spread. They describe 
a ‘ discontinuous’ form in which the primary site 
and the sinus are not connected by a continuous clot, 
Toxins absorbed from the infective focus into the 
venous blood induce swelling of the lining of the 
sinus with secondary thrombosis. This clot js 
infected ab initio and MacNeal regards this variety 
as more malignant than the first. A third poss- 
bility is that infection reaches the sinus by a process 
of septic venous embolism. Whichever the mode of 
spread, when the condition has become established 
on one side it almost invariably spreads along the 
intercavernous sinuses to implicate the opposite 
cavernous sinus. 

Eagleton distinguished between an acute form of 
the disease with rapid occlusion of the lumen, and a 
chronic obliterating variety. The latter is usually 
associated with middle-ear infections, and as the 
ophthalmic signs such as proptosis and chemosis are 
minimal and transitory it is not likely that such cases 
are often recognized, except at autopsy. In this 
series only one case (Weille, 1947) was of the chronic 
obliterating type. 

From the cavernous sinus the infection spreads 
by retrograde thrombophlebitis to implicate other 
venous sinuses, the cerebral veins, and the meninges. 
In consequence, septicemia and meningitis become 
part of the syndrome, while brain abscess and pul- 
monary embolism are frequent complications. Should 
the condition respond to treatment the clot in the 
cavernous sinuses becomes organized and the sinuses 
are finally obliterated by fibrous tissue. At a later 
date recanalization may take place (Lewis, 1934). 

Primary Focus.—The incidence of the different 
primary lesions in this series is set out in Table III. 


Table II1I.—INCIDENCE OF THE PRIMARY LESIONS 


Furuncles 37 
Nasal 23 
Nasal carbuncle I 
Eyelid 3 

Cheek 3 

3 
2 
I 


(61 per cent) 


Lip 

Forehead 

Eyebrow 

Septic spots on face 

ollowing measles I 

Sinusitis 9 (15 per cent) 

Paranasal 7 

Sphenoidal 2 
Middle-ear infections s (8 per cent) 
Dental infections 4 (7 per cent) 
Facial injuries 3 (§ per cent) 
Oral infections 1 (2 per cent) 
Doubtful I (2 per cent) 


60 (100 per cent) 


The sinister reputation of furuncles and other stapliy- 
lococcal infections in the aetiology of this disease 1s 
confirmed, for no less than 61 per cent of the prime ry 


lesia 
| acco 
infe 
cent 
clea! 
thro 
in 
inst 
wri 
of 
the 
3 No 
of | 
in | 
of 
x6 
m¢ 
re] 
ass 
in| 
dis 
Wi 
hi 
ha 
T 
in 
fr 
3 
at 
hi 
tc 
W 
= n 
e 
_ a 


hy- 
e is 


ary 


organisms. 


CAVERNOUS SINUS 


lesions were of this nature. Infection of the sinuses 


» accounted for 15 per cent, and dental and middle-ear 


infections were responsible for 7 per cent and 8 per 
cent respectively. The nasal furuncle stands out 
clearly as the commonest cause of cavernous sinus 
thrombosis. 

The high incidence of furunculosis is reflected 
in an analysis of the frequency of the responsible 
These were isolated in 39 cases (in one 
instance two organisms were grown). 


Staphylococcus aureus 28 (70 per cent) 


Streptococcus 9 (22 per cent) 
Staphylococcus albus 2 (§ per cent) 
B. proteus I (3 per cent) 


40 (100 per cent) 


When compared with series reported by earlier 
writers we note a marked reduction in the proportion 
of cases caused by middle-ear disease. For example, 
the figure of 8 per cent in this series compares with 
4o per cent of 140 cases collected by Smith (1918). 
No doubt this reflects the more efficient treatment 
of middle-ear infections at the present time. 

Sex.—There was a slight preponderance of males 
in this series :— 

Male 
Female 


34 (S57 per cent) 
26 (43 per cent) 


60 (100 per cent) 


Age.—Cavernous sinus thrombosis is a disease 
of young people. The ages varied from 1} to 
56 years and averaged 22 years. Since recovery is 
more likely in the young and recoveries tend to be 
reported more frequently than fatalities, it may be 
assumed that this figure is somewhat lower than the 
true average age. 

Trauma.—There are at least four ways in which 
injury may contribute to the causation of this 
disease :— 

1. In 9 out of the 37 cases in which a furuncle 
was the starting point the patient volunteered a 
history of having squeezed, scratched, or extracted a 
hair from the furuncle, or that it had been incised. 
The classical advice not to interfere with facial 
pimples receives ample confirmation. 

2. In 3 instances the disease followed severe 
injury to the face, with fracture of the facial bones. 

3. Surgical operations may be responsible. Apart 
from the incision of furuncles, teeth extraction 
(3 cases) and tonsillectomy (1 case) were incrimin- 
ated. 

4. In 2 instances of facial furuncles there was a 
history of trivial injury, to the head in one case and 
to the nose in the other, which appeared in some 
way to have initiated spread of infection to the sinus. 


CLINICAL FEATURES 


Latent Period.—In 46 cases it was possible to 
make a rough assessment of the length of time which 
elapsed between the appearance of the primary lesion 
and the onset of signs pointing to involvement of the 
sinus. It varied from 1 to 21 days, with an average 
0° §°6 days. 

Onset.—The disease is of acute onset, with a 
high temperature. There is extreme toxicity, and 
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although alert at first the patient soon lapses into 
semi-coma and delirium. 4Severe headache is a 
common feature and ther: may be nausea and 
vomiting. 

Ophthalmic Signs.—O:derna of the eyelids and 
conjunctiva is the earliest sign, and later the swelling 
spreads to involve the whole of one side of the face. 
This is soon followed by progressive exophthalmos 
and evidence of involvement of the 3rd, 4th, sth 
(1st and 2nd divisions), and 6th cranial nerves. Thus 
a partial or complete ophthaimoplegia is observed, 
and dilatation and fixity of the pupil. Involvement 
of the 5th nerve, if present, is shown by paresthesia 
over the distribution of the rst and 2nd divisions, 
and sometimes herpes has been recorded. Vision is 
impaired or even lost in the affected eye. Examina- 
tion of the fundus reveals dilatation of the retinal 
veins, and sometimes papilledema. The view of 
the fundus may be obscured by clouding of the 
media. 

A most significant finding is the appearance of 
similar signs on the opposite side, due to spread to 
the contralateral sinus via the intercavernous chan- 
nels. The phenomena may vary from edema of the 
eyelids to a condition as fully developed as on the 
side first affected, but in any case they form valuable 
evidence in confirmation of the diagnosis. Indeed, 
strictly unilateral cases should be regarded with 
suspicion. 

Other physical signs which may be elicited are 
engorgement or even palpable thrombosis of the facial 
veins, and cedema and tenderness over the mastoid 
emissary foramen. 

Septicemia and meningitis are constant features. 
The former is responsible for rigors, petechiz in the 
skin, and the presence in the urine of red cells and 
casts. The blood-culture is usually positive. There 
is marked polymorphonuclear leucocytosis and a 
rapid onset of anezmia. Meningitis accounts for 
headache, neck rigidity, etc., and lumbar puncture 
yields cerebrospinal fluid under raised pressure, from 
which the responsible organism may be cultured. 

In two cases in this series there was well-marked 
jaundice, which was attributed to severe hemolysis, 
possibly associated with liver damage. 


DIAGNOSIS 


It is sometimes said that the diagnosis of cavernous 
sinus thrombosis is difficult, and that unless the 
patient dies and confirmation is obtained at autopsy 
there must always be some measure of doubt. This 
is not so. The physical signs of the disease are 
typical and clear-cut. It is true that the rapid 
development of cedema of the eyelids and conjunctiva 
may obscure the all-important ophthalmic signs, but 
at a later stage when the cedema subsides an oppor- 
tunity of eliciting the signs will arise. It is a com- 
mon practice for authors to quote (and sometimes to 
misquote) what are described as Eagleton’s ‘ six 
points’, and to employ them as criteria in making 
the diagnosis. Reading Eagleton’s monograph, one 
does not get the impression that he intended his six 
points to be employed in this manner, and indeed 
they are not suitable for use as diagnostic criteria. 
Since they have been referred to so often, it is 
perhaps as well that they should be recorded here. 
Eagleton said the diagnosis rests on :— 
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1. A known site of infection. 

2. Blood-stream infection. 

3. Early obstructive signs, e.g., fullness of the 
retinal veins. 

4. Lesions of the 3rd, 4th, 5th, and 6th cranial 
nerves. 

5. Neighbourhood abscesses from _ retrograde 
thrombophlebitis, situated in the orbit, occiput, 
neck, or nasopharynx. 

6. Symptoms of complicating diseases, e.g., head- 
ache and papilleedema, from basal meningitis. 

Orbital cellulitis is the only condition likely to be 
confused with cavernous sinus thrombosis. There 
is a lesser degree of toxemia in this disease, and the 
signs are strictly unilateral. Although movements 
of the eye may be limited, true cranial nerve palsies 
are not found. Aspiration of the orbit has been 
employed as a method of differentiation, but it should 
be remembered that a positive result may be obtained 
in cavernous sinus thrombosis since orbital suppura- 
tion is acommon complication. Conversely, cavern- 
ous sinus thrombosis may complicate orbital cellulitis. 


COMPLICATIONS 


Recovery took place in 53 out of the 60 cases 
studied in this paper, but of these only 12, or 23 per 
cent, recovered without developing serious compli- 
cations or leaving residual abnormalities. Thirty- 
eight, or 64 per cent, of the total had complications 
at some stage of the disease, and a study of the 
material reveals a fairly clear picture of the incidence 
of these lesions, which are listed in Table IV. 


Table IV.—INCIDENCE OF COMPLICATIONS 


Metastatic infections 25 
Lungs 17 
Infarcts 
Abscesses 
Pneumonia 
Empyema 
Pneumothorax 
Skin 
Subcutaneous tissues 
Kidney 
Bone 
Pituitary 
Orbital abscess 
Relapse, or persistence of pyrexia 
Brain abscess 
Generalized cedema 
Corneal ulceration 
Myocarditis and heart failure 
Lesion of XII cranial nerve 


1S | 


Pyzmia.—Pyemic metastases were recognized 
in 25 instances, and were the most frequent complica- 
tion. The author has listed together all the pulmon- 
ary lesions, including infarcts, abscess, pneumonia, 
empyema, and pneumothorax, because it is very likely 
that all these complications began primarily as septic 
infarcts. Altogether they totalled 17 cases, and can 
claim to be the commonest single complication of 
cavernous sinus thrombosis. The true incidence is 
probably higher, as no doubt the complication was 
often overlooked in severely toxic patients. In other 
cases pyzmic abscesses were found in the skin, sub- 
cutaneous tissues, kidneys, and bone, and Weisman 
(1944) recorded a remarkable instance of infarction 
of the pituitary discovered at autopsy. He attributed 
this lesion and the concomitant brain abscesses to 
embolism, but was only able to speculate as to the 


primary site of the emboli. In this connexion jt jg 
interesting to note that Florey and others observed 
thrombosis of the internal carotid artery where jt 
transversed the sinus in the autopsy on their case, 
and it is conceivable that septic infarction of the 
brain could arise from such a source. 

Orbital Abscess.—This condition was observed 
in 9 cases and is due to spread of infection from the 
ophthalmic veins into the orbital tissues. Its impor. 
tance should be recognized, as early drainage js 
desirable. Diagnosis is not easy and in doubtful 
cases an exploratory incision should be made. 

Persistence of Pyrexia and Relapse.—In some 
cases the patient’s temperature remained elevated 
even though the local signs had subsided. In others 
apparent recovery was followed two to six weeks 
later by a recrudescence of the infection, usually after 
treatment had been suspended. The relapse was 
associated with either meningeal signs or a return of 
the ophthalmic signs. There were § cases in this 
group, and they show that eradication of infection is 
not easily effected in this disease, and that prolonged 
treatment is essential. 

Brain Abscess.—This complication appears in 
most instances to be due to a process of retrograde 
thrombophlebitis along the cerebral veins. It was 
noted five times. In one instance (Wolfe and Gain, 
1945) an abscess was drained, but death took place, 
and at autopsy the abscesses were found to be 
multiple. A frontal lobe abscess was suspected in 
the case reported by Johnstone (1945), but needling 
of the brain was negative and the condition subsided 
with conservative measures. 

Generalized @dema.—lIn two instances a tem- 
porary generalized cedema developed during the acute 
phase of the disease. In one case (Moore, Gardner, 
Bell, and Tannerbaum, 1945) this was thought to be 
due to hypoproteinemia, while Brethauer (1947 
believed that in his case it was caused by the effect 
of toxins on the kidney and on the permeability of 
the capillaries. 


SEQUEL (Table V) 


In thdse cases which recovered under treatment 
the proptosis and oedema slowly subsided as the 


Table V.—INCIDENCE OF SEQUELA 


Cranial-nerve lesions 
II nerve 
Impairment of vision 
Total loss of vision 
III nerve 
I ” 
” 


Vv ” 
Dilatation of the veins of the eyelids 
and face 
Discoloration of skin and cheek 
Personality change 
Spastic paresis of arm 
Foot-drop 


general condition improved. The cranial-nerve 
lesions responded more slowly, but they, too, had 
usually gone when the patient was well enough for 
discharge. However, in 22 out of the 53 recoveries 
(i.e., 41 per cent) cranial-nerve lesions remained 4s 
sequele. Total blindness of an eye resulted § times, 
and some impairment of vision 4 times. It is not 
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CAVERNOUS SINUS 
clear ‘rom the case records whether these lesions 
were due to a toxic neuritis of the second nerve or 
to thrombosis of the central vessels of the retina. 
The lesions of the 3rd, 4th, and 6th nerves varied 
from « residual slight ptosis, which was very common, 
to a total ophthalmoplegia. It is interesting to note 
that, where a follow-up was carried out for a con- 
siderable time, it was found that these lesions slowly 
improved over a period of months, and often dis- 
appeared entirely. Residual affection of the sth 
nerve was recognized by hyperesthesia over the 
distribution of the 1st and 2nd divisions. 

A persistent dilatation of the facial veins was 
found in 2 cases. 


PROGNOSIS 


There is no data available with which the mortality- 
rate of cavernous sinus thrombosis can be estimated. 
Recovery ensued in 53 out of 60 cases studied here, 
but this gives an over-optimistic picture, since 
recoveries are more frequently reported than fatalities. 
The most that can be ventured is the assertion that 
cavernous sinus thrombosis is a disease that is now 
amenable to treatment. 


PREVENTION 


It is generally agreed that cavernous sinus throm- 
bosis is becoming increasingly rare. This can be 
attributed to no cause other than the introduction 
of the sulphonamides, penicillin, and other anti- 
biotics. Indeed, it may be contended that the 
disease is preventable if septic lesions of the face 
receive proper treatment. Patients should be dis- 
suaded from squeezing, extracting hairs from, or in 
other ways tampering with, pimples on the face. 
MacNeal wrote that in nearly all cases of staphylo- 
coccal cavernous sinus thrombosis a history of inter- 
ference with the primary lesion in the form of 
“ amateur or professional therapy ”’ could be elicited. 
Boils should not be incised. In cases of carbuncles 
or large or multiple boils of the face, treatment with 
antibiotics should begin at once. In view of the 
rising incidence of penicillin-resistant strains of the 
staphylococcus, penicillin is not altogether satisfactory 
for this purpose. If the lesion is discharging, a 
culture of the organism may be tested for penicillin 
sensitivity, but in other instances it would be wise 
to employ aureomycin. At the time of writing, the 
development of resistant strains does not appear to 
be associated with this drug. A case could be made 
for the use of anticoagulants in severe staphylococcal 
infections of the face, to inhibit spread of the throm- 
bosis, but I have been unable to trace any record of 
their use for this purpose. Ligation of the angular 
vein, as advised by Hamilton Bailey (1931) is not 
recommended, for there are many alternative channels 
of spread. 


TREATMENT 


The sheet-anchor in the treatment of cavernous 
Sinus thrombosis is intensive and prolonged chemo- 
therapy. Twenty-one cases have been recorded as 
cured by sulphonamides alone, but these agents must 
nc w be given with one of the antibiotics. Penicillin 
is the only one which has been employed up to the 
time of writing, and as 32 recoveries have been 
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reported it is clearly very effective. As already noted, 
the value of this drug is reduced by the rising inci- 
dence of penicillin-resistant strains of staphylococci. 
Should the responsible organism be isolated, then 
the sensitivity of the organism can be confined, but 
in general it appears that aureomycin is the best 
agent available at present. New antibiotics are intro- 
duced so frequently that it is impossible to say with 
finality which drug will in the future prove to be the 
ideal one in the treatment of this disease. 

The response to treatment is rarely dramatic. 
A slow but progressive improvement in the local 
and general signs is the rule. Attention has already 
been drawn to the high incidence of septic complica- 
tions and the frequency of relapse. It is imperative 
therefore that treatment should be not only intensive 
but also prolonged, and a study of the case-histories 
suggests that continuance of treatment for two weeks 
after the subsidence of the local and general signs 
would be a wise precaution. 

Anticoagulants.—Since we are dealing with a 
disease which spreads by a process of thrombosis it 
would be rational to prevent such thrombosis by the 
administration of anticoagulants. Lyons (1941) was 
the first to employ heparin in cavernous sinus throm- 
bosis and anticoagulants formed part of the treat- 
ment in 14 of the collected cases. Ershler and 
Blaisdell’s case (1941) developed severe hematuria, 
but the dosage was excessive by present standards. 
Moore and others (1942) stressed the risk of cerebral 
hemorrhage. Some authors have argued that the 
thrombotic process is primarily protective, and that 
the administration of these agents will result in dis- 
semination of the infection. It is not easy to follow 
this reasoning, for untreated cavernous sinus throm- 
bosis is uniformly fatal, with generalized spread of 
the infection, so that any protective value of the 
thrombosis is of a very limited character. So far 
from spreading the infection, it is more likely that 
anticoagulants, by inhibition of clotting, will give 
the antibiotic better access to the organisms. It is 
not possible on the basis of this material to form 
any conclusion as to whether the use of anticoagulants 
improves the chances of recovery, but on general 
grounds their employment as part of the routine 
treatment of cavernous sinus thrombosis appears fully 
justified, and is recommended. 

Blood Transfusions.—Anzmia makes its ap- 
pearance early in the disease, and requires correction 
by transfusions. 

Operation.—Eagleton’s operation is now only 
of historical interest. It consisted of ligating the 
common or internal carotid artery to place the 
cavernous sinus at rest, followed by evisceration of 
the contents of the orbit and drainage of the sinus 
through the sphenoidal fissure. Operative inter- 
vention does not play a large part in treatment now. 
Drainage of the primary focus may be called for 
when the infection originates in the middle ear or 
paranasal sinuses. More often, orbital abscesses 
require drainage, and the surgeon should be on the 
alert for signs that this should be done. 


SUMMARY 


1. An analysis is presented of 60 reported 
instances of cavernous sinus thrombosis treated with 
sulphonamides or penicillin. 
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2. Previously fatal, the disease is now amenable 
to treatment with these agents. Complications and 
sequele are, however, common. 

3. Pyzmic embolism, especially of the lungs, is 
the most frequent complication. Residual lesions of 
the cranial nerves may remain after the condition has 
subsided, but they often slowly improve with the 
passage of time. 

4. Most cases of cavernous sinus thrombosis are 
preventable if septic lesions in the drainage area of 
the sinus receive proper treatment. 

5. Treatment of the disease with antibiotics 
should be intensive and prolonged, and anticoagulants 
should be employed. 


I wish to thank Mr. John Scholefield and Dr. 
P. M. McAllen for much helpful advice. 
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CAVERNOUS 


SINUS THROMBOPHLEBITIS 


CAVERNOUS SINUS THROMBOPHLEBITIS 
A CASE DUE TO A PENICILLIN-RESISTANT ORGANISM 


By P. M. McALLEN 


WEST MIDDLESEX HOSPITAL, ISLEWORTH 


AND RICHARD E. SHAW 


COVENTRY AND WARWICKSHIRE HOSPITAL 


BEFORE the introduction of modern chemotherapy 
cavernous sinus thrombosis carried an extremely 
grave prognosis. When reviewing the subject in 
1936 Grove estimated the mortality-rate as almost 
100 per cent, when cases of aseptic thrombosis were 
excluded. After sulphonamides came into use, 
however, instances of recovery were reported from 
time to time, and since the introduction of penicillin 
they have appeared in the literature with increasing 
frequency. Although it is difficult to estimate the 
present mortality-rate of cavernous sinus thrombo- 
phlebitis, it is clear that prompt and energetic treat- 
ment of a particular case with modern antibiotics is 
likely to lead to a favourable result. No less 
important is the prophylactic use of these agents in 
preventing the onset of the condition. Adequate 
treatment of septic lesions, especially of staphylo- 
coccal origin, in the drainage area of the sinus can be 
expected to prevent spread of infection to the sinus. 
It seems likely that in the future the condition will 
only develop when treatment has been delayed or 
when the causative organism is drug-resistant. In 
this paper a case is presented in which cavernous 
sinus thrombophlebitis followed a carbuncle of the 
face because the responsible organism was resistant 
to penicillin. 


CASE REPORT 


First ADMISSION.—A man, aged 43, was admitted to 
the West Middlesex Hospital on Nov. 9, 1949, with a 
carbuncle on the right side of the upper lip. A tender 
swelling in this region had been present for four days and 
had been scratched by the patient. He appeared ill on 
examination, the temperature was 102° F. and the pulse- 
rate 112. There were no other abnormal findings on 
systematic examination. Treatment with penicillin in 
doses of 200,000 units intramuscularly four-hourly was 
begun at once, but during the following two days the 
carbuncle increased in size and the patient became more 
il. On Nov. 11 an ulcer with a sloughing base and 
free purulent discharge was noted on the buccal aspect 
of the right cheek in a position corresponding to that of 
the carbuncle. The patient developed a cough and 
complained of pain in the chest. A pleural friction rub 
was heard in the left mid-zone, and these symptoms and 
signs were attributed to an aspiration pneumonia result- 
ing from the purulent discharge into the mouth. The 
following day there was cedema of the right conjunctiva 
and at this danger signal the treatment was reviewed. In 
addition to penicillin, streptomycin 1-0 g. intramuscularly 
every twelve hours was given. Heparin also was given by 
a slow intravenous drip, initially at the rate of 5000 units 
in six hours. During the next two days the patient 
became restless and at times irrational. On Nov. 14 
there was erythema and oedema of the whole of the right 
sid. of the face and also of the eyelids of both eyes. 
The right eye showed proptosis and such a severe degree 
of -hemosis that neither the fundus could be seen nor the 
eye movements tested. On the left side there was also 


proptosis and chemosis and all eye movements were 
limited, especially abduction. Ophthalmoscopic examina- 
tion of the left eye revealed distension of the retinal veins 
and slight cedema of the disk. The diagnosis of bilateral 
cavernous sinus thrombosis was now regarded as fully 
established. The dose of streptomycin was increased to 
1-5 g. twice daily, and from this time there was a slow but 
progressive improvement in the local and general 
condition of the patient. A culture of pus from the 
carbuncle on Nov. 14 produced a heavy growth of a 
coagulase-positive Staph. aureus, which was insensitive 
to penicillin and sulphamezathine but was sensitive to 
streptomycin and sulphathiazole. 

By Nov. 25 the carbuncle had resolved and the eedema 
had disappeared. The left eye had returned to normal 
and the only residual abnormalities in the right eye were 
a dilatation of the pupil and an inferonasal quadrantic 
defect in the field of vision. All chemotherapy was then 
discontinued, 20 g. of streptomycin having been given 
over thirteen days. During the following two weeks the 
patient’s general condition remained satisfactory except 
for a low-grade irregular pyrexia. An X-ray examination 
of the chest on Dec. 1 showed ill-defined opacities in 
both lung fields consistent with a resolving aspiration 
pneumonia. 

On Dec. 6 the patient developed a severe headache 
and the next day he had an attack of palpitation and 
breathlessness which lasted four hours. Electrocardio- 
grams taken during and after this attack established that 
it was a paroxysm of auricular fibrillation. On examina- 
tion immediately after the attack signs of pericarditis with 
effusion were found. During the next week the patient’s 
condition remained unaltered, the pyrexia and headache 
persisting, but on Dec. 13 neck stiffness developed and 
Kernig’s sign was found to be positive. 

The following investigations were carried out at this 
time :— 

Hematology (Dec. 9): Hb 64 per cent (9-4 g. per 
100 ml.) ; R.B.C. 2,900,000 per c.mm.; W.B.C. 20,400 
per c.mm. (polymorphs 87 per cent). 

Blood-cultures: Dec. 12 and Dec. 14: negative. 
Dec. 1§ and Dec. 16: Profuse growth of Staph. aureus. 
The properties were similar to those of the organism 
cultured from the carbuncle, except that there was now 
sensitivity to sulphamezathine. 

X-ray Examination and Screening of Chest (Dec. 8 
and Dec. 14): Characteristic appearance of a large peri- 
cardial effusion (Fig. 48). 

Electrocardiogram (Dec. 15): Changes typical of peri- 
carditis (Fig. §0). 

Urine (Dec. 12): Trace of albumin, occasional pus 
cells and numerous red cells, no casts, culture sterile. 

Lumbar Puncture (Dec. 13): Clear colourless fluid 
140 cells per c.mm. (mainly polymorphs) 91 mg. protein 
per 100 ml. Pandy’s test positive. Culture sterile. 

It was now apparent that although the local signs of 
the cavernous sinus thrombosis had cleared, a staphylo- 
coccal septicemia had developed giving rise to a peri- 
carditis with effusion and to some degree of renal damage. 
The significance of the meningeal irritation was not clear. 
On Dec. 16 treatment was restarted with streptomycin 
1:0 g. eight-hourly and sulphamezathine 1-0 g. four-hourly. 
This was continued for the next fourteen days, and during 
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this time the patient gradually improved, with disappear- 
ance of the headache, neck stiffness, and Kernig’s sign. 
Persistently sterile blood-cultures were obtained, but the 
temperature did not finally settle until two weeks after 


Fic. 48.—(Dec. 8, 1949.) Globular enlargement of the 
heart due to a pericardial effusion. Mottled opacities in both 
lung fields. 


the completion of this course. Lumbar puncture on 
Jan. 11 yielded a normal fluid (3 cells per c.mm., 49 mg. 
of protein, Pandy’s test negative). Subsequent serial 
radiographs of the chest showed complete resolution of 
the pericardial and pulmonary lesions (Fig. 49). The 
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Fic. 50.—Electrocardiograms. A (Dec. 15, 1949), Sinus 
Low-voltage QRS complexes. segments 


elevated in Leads I, II, and III. T waves inverted in Leads I, 
II, III, V3 and Vs. The changes are typical of pericarditis. 
B (April 6, 1950), Normal tracings. 
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electrocardiogram also eventually returned to normal 
(Fig. 50). 

On Jan. 6, one week after completing the second 
course of streptomycin, the patient developed slight 


Fic. 49.—(March 17, 1950.) 
outline. 


Heart of normal size and 
Lung fields clear. 


cedema of the legs and sacrum, which increased steadily 
during the next two weeks. At this time there was no 
evidence of congestive cardiac failure. The albumin 
content of the urine had increased to 1-0 g. per litre, and 
the centrifuged deposit contained many red cells and many 
cellular and granular casts; culture was sterile. The 
serum-albumin was abnormally low—1-9 g. per 100 ml. 
and the serum-globulin was 5-6 g. per 100 ml. The 
blood-urea was 20 mg. per 100 ml., and the urea clearance 
84 per cent of average maximum normal. It was 
considered that the oedema was due to diffuse renal 
damage caused by the previous septicemia. On a high- 
protein diet the edema disappeared during the next five 
weeks. The urine then contained only a trace of albumin 
and a few red cells; there were now no casts. The 
serum-albumin had increased to 4-0 g. per 100 ml., and 
and the serum-globulin was 5-2 g. per 100 ml. 

On Feb. 22 the patient was discharged to the Out- 
patient Department, symptom-free and fully ambulant. 
He had been afebrile for six weeks. An interesting 
residual sign was the presence of numerous dilated 
superficial veins on the right side of the face (Fig. §1). 

SECOND ADMISSION.—On March 18, 1950, the patient 
was re-admitted in coma. His wife stated that he had 
developed a severe headache two weeks previously, and 
that during the latter week he had had three brief attacks 
of convulsive movements in the right side of the face and 
in the right arm and leg. He was found unconscious in 
bed on the morning of admission and a generalized 
convulsion took place before he reached hospital. On 
admission the temperature was 102° F: and the pulse-rate 
110. Breathing was stertorous, there was no response to 
any stimulus, marked head’ retraction was present, and 
Kernig’s sign was positive. Both fundi were normal, 
but the right pupil was widely dilated. The right arm 
and leg were flaccid and the right plantar response was 
extensor. Lumbar puncture yielded a turbid yellow 
fluid under a pressure greater than 300 mm. of water, and 
which was found to contain 20,000 cells per c.mm. (mos'ly 
polymorphs) and 5-0 g. of protein per 100 ml. Culture 
produced a heavy growth of Staph. aureus, with the same 
characteristics as the organism previously obtained from 
the carbuncle. The white cells in the peripheral bloc d 
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numbeied 14,200 per c.mm. It was apparent that an 
intrac: nial abscess, which had remained latent since the 
brief period of meningism in December, 1949, had now 
ruptured into the meninges. 

An immediate intrathecal injection of 0-1 g. of strepto- 
mycin was given, and this was repeated on March 19, 
20, 21, and 23. Intramuscular streptomycin 1-0 g. six- 
hourly was also given for seven days, together with sulpha- 
mezathine 1°O g. four-hourly. There was a good 
response. On the second day of treatment the cerebro- 
spinal fluid had become sterile and on the third day the 
patient became fully conscious and was able to answer 
simple questions. By the seventh day the temperature 
had settled, the patient was mentally clear, and the neck 
stiffness was less marked. The right pupil was still 
dilated, but all other abnormal signs in the central nervous 
system had disappeared. The cell and protein content 
of the cerebrospinal fluid, however, still remained high. 

Before proceeding to neurosurgery it was decided to 
give further medical treatment in order to lecalize the 
intracranial infection. In view of the relapses which 
followed the first two courses of streptomycin, a ten-day 
course of aureomycin was given. This was started on 
March 27 in a dosage of 0-5 g. three-hourly by mouth. 

On its completion there was little change in the 
patient’s condition; he was drowsy at times, the neck 
stiffness persisted and the cell and protein content of the 
cerebrospinal fluid remained abnormally high. 

On April 19 the patient was transferred to the Central 
Middlesex Hospital under the care of Dr. R. J. Porter, 
to whom we are indebted for the following information. 

Ventriculography performed by Mr. E. A. Turner on 
April 22 showed displacement of the ventricular system 
to the right by an air-filled abscess cavity of moderate 
size. This was situated just lateral to the anterior horn 
on the left side. Both lateral ventricles showed some 
dilatation. On the same day the abscess was aspirated 
through a left posterofrontal burr hole, first a thin 
turbid fluid and then a thick creamy pus being obtained. 
Streptomycin 0-1 g. was inserted into the cavity. Culture 
of the pus produced a growth of Staph. aureus. Strepto- 
mycin was given intramuscularly from April 22 until 
April 27 in doses of 1-0 g. twice daily until April 27, when 
the dose was doubled. Despite this treatment and a 
repetition of the aspiration on April 27 the patient’s 
condition deteriorated and he died on April 30. 

Necropsy FINDINGS (Dr. W. Pagel).— 

Brain and Meninges : The meninges appeared normal 
on gross examination. Both cavernous sinuses were 
completely obliterated by fibrous tissue. There was 
considerable flattening of the cerebral convolutions. A 
tentorial pressure cone and a small degree of cerebellar 
tonsillar herniation were present. A fairly large closed 
abscess cavity was present in the left frontoparietal region, 
with marked cedema of the white matter. The ventricles 
were displaced to the right. There was a colloid cyst in 
the pars intermedia of the pituitary, much larger than is 
usually seen. 

Lungs and Pleura: Both pleural cavities were 
completely obliterated by fibrous adhesions. The lungs 
showed evidence of an early diffuse bilateral broncho- 
pneumonia. 

Heart : 
completely obliterated by fibrous tissue. 


Weight 250 g. The pericardial sac was 
The heart 


muscle and valves showed no pathological lesions. The 
coronary arteries showed early atheroma. 
Kidneys: Both were of normal size. The capsules 


were rather adherent, but the underlying surfaces were 
smooth. Section showed gross congestion, with some 
blurring of the normal pattern and possibly a little 
cortical loss. Histology : Markedly congested. Occasional 
glomeruli were necrotic and hyalinized. There were 
small subcapsular collections of lymphocytes and 
haemosiderin-filled histiocytes. 

Other Organs: These were all normal in appearance. 
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DISCUSSION 


We have already alluded to the success which 
penicillin has achieved in preventing septic conditions 
of the face from spreading to involve the cavernous 


‘ 


Fic. §1.—Infra-red photograph, showing residual dilatation 
of the facial veins on the right side of the face. 


sinus. As a result, cavernous sinus thrombosis is 
becoming distinctly uncommon. It must be borne 
in mind, however, that the commonest causative 
organism of this condition is the Staph. aureus, and 
that infections with penicillin-resistant strains of 
this organism are becoming distressingly frequent 
(Barber and Rozwadowska-Dowzenko, 1948). If we 
are to prevent the onset of this serious complication, 
it is imperative that the sensitivity of the responsible 
organism should be tested as soon as possible in all 
cases of infection in the drainage area of the sinus. 
When it becomes generally available, aureomycin is 
likely to prove the antibiotic of choice for these early 
predisposing lesions, since the development of 
resistant organisms does not appear to follow the 
use of this drug. It couid therefore be administered 
with confidence while, the results of sensitivity tests 
are awaited. 

As regards the ‘treatment of fully established 
cavernous sinus thrombosis, the choice of antibiotic 
will depend on the results of sensitivity tests. 


Although streptomycin was employed in the case. 


reported above, it is likely that aureomycin will 
prove more generally useful. Whatever drug is 
used, the treatment must be prolonged. There is 
a distinct tendency for épparent cure to be followed 
by a relapse, usually *associated with signs of intra- 
cranial suppuration. This untoward occurrence has 
been noted by Johsstone (1945), Nicholson and 
Anderson (1944), Woife and Gain (1945), and others, 
and is well illustrate* by the case reported in this 
paper. Kelen (1947) acivised that treatment should 
be continued for one week after all signs of clinical 


rma] 
“ond 
light 
ia 
>’ 
fart. 
ae. 
— 
no 
un 
nd 
ny 
he 
nl, 
he 
ice 
‘as 
ial 
h- 
ve 
in 
he 
id 
t- 
it. 
ig 
at 
d 
d 
| 


52 THE BRITISH 


activity had disappeared, but it seems likely that 
continuance of treatment for a fortnight from this 
time would not be over-cautious. 

The development of dilated superficial veins on 
the right side of the face during the period of recovery 
is worthy of comment. They were first noticed as 
the cedema of the face subsided, became maximal 
about six weeks later, and were disappearing before 
death took place. Blockage of the cavernous 
sinuses alone would not be expected to produce this 
phenomenon, since the alternative channels of 
drainage are so numerous. It appears likely that the 
process of thrombophlebitis spread in a radial fashion 
from the carbuncle to involve most of the major 
venous channels draining the right side of the face. 


SUMMARY 


1. A case of cavernous sinus thrombophlebitis 
due to a penicillin-resistant staphylococcus healed 
under treatment with streptomycin, but death 
subsequently resulted from a latent cerebral abscess. 

2. Complications included meningitis, staphylo- 
coccal septicemia, pericarditis, and nephritis. 

3. The case illustrates the importance of: (a) 
establishing the sensitivity of organisms causing 
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septic lesions of the face as soon as possible ; and 
(6) prolonging the treatment of cavernous sinus 
thrombophlebitis with antibiotics for some ime 
after all signs of activity have disappeared. 


We wish to express our thanks to Mr. john 
Scholefield and Dr. N. F. Coghill, under whose care 
the patient was admitted, for permission to publish 
this case; and also Mr. J. E. M. Ayoub, Dr. R. J. 
Porter, and Mr. E. A. Turner for the part they have 
played in the treatment. We are indebted to Dr. W, 
Pagel for the post-mortem report, and to Mr. D. A. 
Vinten for the photography. 
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As in all other aspects of peptic ulceration, the 
literature dealing with conservative treatment of 
perforated peptic ulcer is now reaching large 
proportions and any further addition to this literature 
ought to have very sound reasons. We feel that the 
justification for adding this paper lies in what we 
hope to be an honest and impartial presentation of 
two parallel and unselected series of cases. 

This investigation was begun in earnest about 
four years ago and has taken place in two adjoining 
hospitals in the same hospital group. It is always 
difficult to obtain a sufficient number of cases when 
one form of treatment is being compared with 
another, and for this reason we decided to wait until 
over 100 cases had been observed in each of two 
groups and this has taken about four years. The 
two surgical departments of the hospitals concerned 
are both engaged in general surgery, are roughly the 
same size, they receive their patients from the same 
general practitioners of the area, and one of us is the 
connecting link between the two hospitals in that he 
is on the staff of both. The other surgeons at these 
hospitals have willingly given their co-operation in 
allowing their cases to be treated in the way we wished. 

The broad plan, which was decided upon after 
careful observation of conservative treatment on 
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varying types of cases, varying both in age and 
duration of perforation, was to carry out blindly 
consecutive and unselected series whereby all cases 
admitted to Salford Royal were operated on and all 
cases admitted to Hope Hospital were treated 
conservatively. Only in this way was it felt that an 
accurate comparison could be made in terms of 
mortality and morbidity and we feel that the results 
obtained provide interesting and instructive reading. 
Although on the face of it, the carrying out of an 
unselected series of conservative treatments might 
be considered foolhardy and dangerous to the patient, 
it should be clearly understood that the whole 
question had been most carefully considered before- 
hand and a sufficient number of cases observed to 
make us feel sure that the risks involved were not 
appreciable. 

The experiment is now finished because we felt 
that already we had trespassed too long on the good 
nature of our other colleagues. 


OPERATIVE SERIES 


In this section we propose to review the case for 
the operative treatment of perforated peptic ulcers. 
The series which forms the basis of this review 
consists of 124 cases admitted to Salford Royal 


- 
‘ 
| 


gol., 


Hos; tal during the 4-year period 1946-50. Of 
these, only 104 were actually operated upon; the 
other 20 were treated conservatively. This latter 
grouj’, Which does not concern us very much in 
this section, will be briefly analysed in due course. 
But the reason for the difference in treatment must 
be made quite clear, or the results obtained in the 
operative group would lose their significance. 

The standard method of treatment for perforated 
ulcers at Salford Royal Hospital has been by 
emergency operation irrespective of the age of the 
patient and of the duration of symptoms. This 
practice was uniformly followed during the four 
years under review except for a short period of about 
nine months early in the series when one of the 
surgical teams of the hospital decided to treat the 
cases admitted under their care by the conservative 
method. 

This was by way of an experiment, and before 
co-operation had been asked for 20 cases were 
treated in this way. It is important to stress that 
there was no selection of patients. It follows there- 
fore that the larger group of 104 cases which were 
submitted to operation remains an unselected series 
of consecutive cases, and the results obtained can be 
taken to give a fair idea of what can be achieved by 
this method of treatment if applied routinely. 

There were 11 deaths in the whole series—that 
is, an overall mortality of 8-8 per cent; 2 deaths 
occurred in the conservative series (10 per cent), and 
g in the operative group (8°6 per cent). These 
figures may be compared with some of those 
published in the literature. 

According to Hermon Taylor (1951) the figures 
published both in America and in this country prior 
to 1946 reveal a fairly uniform mortality of 12 to 
20 per cent, and in fact most centres were nearer 20 
than 12. They all refer to operative mortality, 
operation being the only established method of 
treatment at that time. 

Since 1946 the figures have shown a decided 
improvement, but. are unfortunately not quite so 
simple to interpret, because they usually refer to 
mixed operative and conservative series. Avery 
Jones, Parsons, and White (1950) give an overall 
mortality of 10 per cent for 115 cases treated during 
the years 1947-8. Of these, 106 were operated 
upon with the very low mortality of 4 per cent, but 
6 of the 9 conservative cases died. Truscott and 
Withycombe (1950) publish a series of 59 cases 
treated at Addenbrooke’s Hospital, Cambridge, with 
a total mortality of 11-8 per cent. Although their 
series is a relatively small one, it is interesting in 
that alternate cases were treated by operation and by 
the conservative method, without selection. The 
mortality for the operative group was 5-9 per cent. 
Their experiment, it will be noticed, was somewhat 
similar to the one undertaken by us at Salford Royal 
and Hope Hospitals. 

Leaving aside the question as to whether these 
fgures can be bettered by the exponents of routine 
conservative treatment, it is clear that the mortality 
of perforated peptic ulcers (including all cases 
dmitted) has fallen remarkably during the last five 
ears in centres where operation is still upheld as the 
tandard method of treatment. It is suggested that 
his fall is due to two main causes :— 
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1. Better pre- and post-operative management 
of cases, with all thy ancillary measures which are 
now at our dispos#—antibiotics, gastric suction, 
advances in anesthesia, etc. 

2. An increasing appreciation of the fact that 
some cases unsuitabje for surgery can yet be saved 
by conservative treatment, and hence a more 
judicious selection of cases for operation. 

To return to the series under review, the small 
group of 20 conservative cases can be dealt with 
very briefly. 

All except one were quite straightforward cases 
seen from one to ten hours after onset of the perfora- 
tion, and they would all normally have been operated 
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upon. The exception was an old man of 77 who was 
admitted in a desperate condition. It was felt at the 
time that he would very probably have died on the 
table if he had been operated upon. He did in fact 
die forty-eight hours later and autopsy revealed 
general peritonitis, the perforation being a duodenal 
one. 

Of the others one more case died of general 
peritonitis and another patient developed a subphrenic 
abscess but made a complete recovery eventually. 

It is only fair to add that, as it happened, those 
patients were on the average of an older age group 
than those of the main (operative) series (Fig. §2). 

To sum up, therefore : 20 conservative cases with 
2 deaths, and 1 subphrenic abscess. 

Before analysing the other group of patients, we 
should like to outline the usual operative routine 
practised for these cases at Salford Royal Hospital. 

As soon as the patient is admitted a Ryle’s tube 
is passed and the stomach aspirated at frequent 
intervals. Warmth is applied by means of blankets 
and hot-water bottles and an intravenous saline drip 
is started. 

Premedication consisting of omnopon, } gr., and 
scopolamine, xis gr. is given at once. On the 
average about one hour is spent on these various 
pre-operative measures and the patient is then taken 
to the theatre. 

General anesthesia is the 


rule. Pentothal 


followed by gas, oxygen, and trilene is the standard, 
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and curare is often used too. Spinal and local 
anesthesia have rarely been used. 

The incision is either a median epigastric or a 
right upper paramedian. As soon as the peritoneum 
is opened excess of fluid is aspirated, the perforation 
located, and the stomach drawn up into the wound. 
The perforation is then occluded as simply and as 
rapidly as possible, either by a through-and-through 
catgut suture followed by two or three Lembert 
sutures of thread invaginating the repair as far as 
possible, or by Lembert sutures alone. In some 
cases where the tissues are very friable some adjacent 
omentum may be sutured into and over the hole. 

No general exploration of the peritoneum is 
performed, only excess of fluid and debris being 
sucked out. Food particles which are mentioned in 
text-books are rather remarkable by their absence. 

Drainage was often instituted in the earlier cases 
of this series, but over the last two or three years it 
has rarely been found necessary. The abdomen is 
closed in layers and the wound may or may not be 
dusted with penicillin or sulphonamide powder. 

During the immediate post-operative period :— 

1. Continuous or intermittent gastric suction is 
continued for about 36 hours through the indwelling 
tube. 

2. Continuous intravenous saline infusion is 
given, checked by an intake/output chart (and 
urinary chloride estimation in gravely ill patients). 
On the average this is kept up for 24 to 36 hours. 

3. Morphine is administered as required for the 
first day or so. 

4. Sulphonamides and penicillin are given as 
prophylactics for four or five days. 

5. Water by mouth is allowed from the start and 
after 24 hours, if all is well, the patient is allowed 
milk, then other liquid foods, and then gradually 
semi-solids and solids. 

6. Breathing exercises are insisted upon from the 
very start. 

Provided no complications arise the patient 
usually gets up on the third or fourth day; he is 
walking about at the end of a week ; the stitches are 
removed on the tenth day and he is discharged a day 
or two later. 

There were 104 cases treated in this way, of which 
9 died, so that the mortality was 8-6 per cent. 
Another case died after an emergency partial 
gastrectomy performed for hzmatemesis, which 
occurred within a few days of his perforation being 
sutured. He has not been included in the mortality 
figure because it was felt that his death could be 
blamed neither on the first operation nor on the 
perforation. The combination of perforation plus 
hemorrhage is well known to be of the utmost gravity, 
with an almost invariably fatal outcome. 

The sex distribution in this group is remarkably 
disproportionate, but in keeping with the experience 
of others. There were 99 males and only 5 females, 
and more remarkably still, 2 of the 5 females were 
in fact perforated carcinomas of the stomach ; they 
both recovered from the operation only to die a few 
weeks later from diffuse carcinomatosis. They 
were the only two cases of perforated carcinoma of 
the stomach encountered during the last five years 
apart from one suspected case in the conservative 
group. 


JOURNAL OF 


SURGERY 


The age distribution is depicted graphically op 
Fig. §2. The thick line which represenis the 
distribution for the whole series shows that the peak 
incidence occurs during the decade 30-39. The 
dotted line ccncerns the operated cases only and 
follows the first curve very closely, the majority of 
cases being under 50. The lowest curve, which 
represents the age distribution of the small consery. 
ative group, shows that in this group there were more 
cases over than under 50. 

The cases will now be analysed in terms of certain 
factors which may affect prognosis and mortality :— 

First, they may be classified on the basis of the 
interval which elapsed between the onset of the 
perforation and admission to hospital. The relation- 
ship between this time factor and prognosis is wel] 


Table I.—RELATIONSHIP BETWEEN DURATION OF 
SYMPTOMS AND MORTALITY 


DURATION OF No. OF MoRTALITY 
SYMPTOMS CASES DEATHS Per cent 
Under 6 hr. 79 6 75 
6-12 hr. 13 I 77 
12-24 hr. 7 I 143 
Over 24 hr. 2 I §0°0 


, Stressed in all text-books and is borne out by the 
present series. Unfortunately, old case-histories are 
not always what they should be, and in many cases 
it is very difficult to determine exactly how many 
hours previous to admission the perforation occurred. 
However, the table reproduced here (Table I) was 
drawn up after careful checking. It is clear that 
mortality increases in direct proportion to the 
duration of symptoms, although there is no significant 
difference up to 12 hours after onset. 

Secondly, the influence of age is perhaps not 
always sufficiently emphasized. Table II shows the 


Table II.—MOoORTALITY ACCORDING TO AGE GROUPS 


Under 20 2 
20-29 17 I $9 
30-39 31 ° ° 
40-49 26 2 79 
50-59 18 2 
60 and over 10 4 40-0 

TOTAL 104 9 


distribution of the 104 cases per decade and the 
number of deaths in each decade. There was only 
one death under the age of 40 and more will be said 
about this case later (see Case 2, below). Thereafter 
mortality increases steadily and the rise becomes 
very steep after the age of 60. It must be noted, 
however, that the number of cases in the older age 
groups is small and the statistical significance 1s 
thereby considerably reduced. 
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Thirdly, the situation of the ulcer has a most 
important bearing on prognosis. Although it is 
genersily admitted that, other things being equal, a 

rforated gastric ulcer is more serious than a 

rforated duodenal, we do not think that the vast 
difference between the two conditions has received 
the recognition it deserves. 

The figures derived from the present series speak 
for themselves (Table III). Perforated duodenal 


Table I11].—S1TE OF ULCER AND MORTALITY 


85 Duodenal with 4 deaths (4:7 per cent) 
17 Gastric with § deaths (29-4 per cent) 
(2 Gastric carcinomas) 
Incidence of P.D.U.:P.G.U. = §:1 


ulcer is five times as frequent as perforated gastric 
ulcer, but the mortality of the latter is almost 30 per 
cent, while just under 5 per cent of duodenals end 
fatally. 

The terminology needs a word of explanation. 
Under the term ‘ duodenal’ we include not only 
ulcers which are obviously beyond the pylorus, but 
also all those which appear to be at the pylorus 
itself. Only those which are unmistakably to the 
left of the pylorus are accepted as gastric. If there 
is any doubt they are taken to be duodenal. 

To explain the much graver prognosis of a gastric 
perforation one could mention the fact that the 
perforation is usually larger than a duodenal one, 
and that it is less protected by surrounding organs 
(although this latter statement does not apply to 
perforation into the lesser sac). The general 
peritoneum is thus more liable to be suddenly flooded 
with gastric contents and the resultant degree of 
shock will be correspondingly greater. 

Whatever the explanation, it would no doubt be 
a great boon to have some method of establishing 
the diagnosis on admission of the patient, because 


Table I1V.—CAauseE OF DEATH IN THE 9 FATAL CASES 


TIME OF 
DURATION OF 
a AGE SYMPTOMS CAUSE OF DEATH en P.M. 
Days) 
I 61 5 General peritonitis | On table : 
2 27 27 ” ” I — 
3 46 13 ” ” 6 t 
4 48 6 ” ” I — 
5 59 8 
6 63 2 Paralytic ileus I 
7 50 4 Chronic heart 13 _ 
failure with 
fibrillation 
x 60 2 ? Ac. heart failure I 
63 2 ” 2 


bad as the results of operation are, the results 
obtained by conservative treatment are even worse, 
according to our experience. 

Unfortunately in the majority of cases it is 
impossible to differentiate between the two conditions 
on clinical grounds, and this will perhaps remain a 
strong argument in favour of routine operative 
treatment. 

So far operative mortality has been treated in 
terms of figures and percentages. The fatal cases 
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themselves must now be studied in order to determine 
to what extent the blame for the fatal outcome is to 
be apportioned to the method of treatment or to the 
disease itself. 

The relevant details concerning the 9 fatal cases 
have been tabulated (Table IV), and it is convenient 
to consider these cases in three groups. 

In the first group there are 5 cases, all of which 
died of general peritonitis, either confirmed by post- 
mortem or obvious on clinical grounds :— 


Case 1 actually died on the table before the incision 
had been made. He was in a very precarious state on 
admission and had not reacted very well to the usual 
pre-operative measures. A huge perforation of the 
stomach was found post mortem, with gross peritoneal 
soiling. 


Case 2 was a young man who had been taken the day 
before to another hospital where he was correctly 
diagnosed as a perforation but he refused treatment and 
took his own discharge. He came to us the next day, 
twenty-seven hours after perforation, and by now had 
obvious signs of general peritiontis. A perforated 
duodenal ulcer was sutured but he succumbed to toxemia 
within a few hours. 


Case 3 had a perforated lesser curve ulcer and was 
seen after 13 hours. He did quite well after operation 
until the sixth day, when he suddenly developed severe 
pain and profuse vomiting. He became rapidly collapsed 
and died in a short time. Post-mortem showed re-perfora- 
tion at the same site. 


Case 4 was a straightforward one seen within 6 hours 
of onset and he was operated upon under spinal anesthesia. 
A perforated duodenal ulcer was sutured. He became 
steadily weaker and died in 24 hours with clinical signs 
of general peritonitis. 


Case 5, the last of this group, had a large perforation 
in the pyloric area. He did well at first, then became 
progressively distended, and died on the ninth post- 
operative day. Autopsy showed that further leakage had 
occurred from the sutured site and general peritonitis 
with ileus was present. 


In the second group we have 2 cases :-— 


Case 6 was a straightforward perforated duodenal. 
For no apparent reason he failed to improve after opera- 
tion; his abdomen became progressively distended and 
vomiting became gradually worse. He died on the fourth 
day. Post-mortem showed paralytic ileus with no 
peritonitis. The duodenum was adequately sutured. 


Case 7 died on the thirteenth post-operative day from 
an associated disease, namely arteriosclerotic heart disease 
with fibrillation and failure and a terminal pneumonia. 
Post-mortem was not performed, but clinically there were 
no abnormal signs in the abdomen. 


Finally in the third group there are again 2 cases :— 


Both were elderly men, both were seen shortly after 
onset of perforation, and both were in quite reasonable 
pre-operative condition. One of them had a perforated 
duodenal and the other a perforated lesser-curve ulcer. 
Immediately after operation the general condition was 
perfectly satisfactory in both cases. One of them 
suddenly collapsed 3 hours later, improved somewhat 
with injections of coramine and other resuscitative 
measures, but collapsed again after 6 hours and died 
within a few minutes. The other had a similar collapse 


36 hours after operation and died after lingering for some 
6 to 8 hours. 
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and no cardiac or other disease was found. 


The commonest cause of death is therefore 
general peritonitis (5 out of 9 deaths). Peritonitis 
may, of course, be already established before opera- 
tion in patients who are seen late. Whether or not 
operation is of any benefit in such cases is at least 
arguable. But apart from these late cases the fact 
remains that general peritonitis can and does develop 
after operation on early cases. This is all the more 
distressing in that the sole purpose of the operation 
is to prevent this very complication. However, if 
these cases are carefully scrutinized, it will be found 
that some technical error either at operation or 
during the immediate post-operative period is 
responsible for such an occurrence, and autopsy will 
reveal that the perforation was never properly sealed 
off or perhaps that a genuine re-perforation occurred 
at the same site. These deaths should certainly be 


preventable. 


Paralytic ileus, which was responsible for one 
death, is a complication which was encountered in 
varying degrees of severity in approximately 10 per 
cent of the cases. The operative trauma itself is no 
doubt responsible for this condition, but fortunately 


it is usually transient and yielding to treatment. 

The two unexplained deaths are absolutely 
baffling. Beyond a very definite impression that the 
actual cause is to be ascribed to the operation rather 
than to the perforation, no explanation can be offered. 
We have reason to believe that similar cases have 
been encountered by other surgeons. 

As regards the death from chronic heart failure 
and fibrillation it calls for littke comment and is in 
fact little more than a coincidental death, although 
admittedly precipitated by the operation. 

And thus, at the risk of appearing too dogmatic, 
we might venture to summarize the results by saying 
that of 9 deaths, 3 can be ascribed to the disease 
per se, 2 very probably to inadequate surgery or 
post-operative treatment, 3 to the operation itself, 
and 1 to accident. 

Finally the question of post-operative morbidity 
must be briefly dealt with. Excluding the minor 
degrees of ‘ post-anzsthetic chests ’, the majority of 
patients made perfectly smooth recoveries. A few, 
however, developed complications which at best led 
to a prolongation of their stay in hospital, and at 
worst necessitated further surgical intervention. 
The following list will give an idea of the frequency 
and variety of complications encountered :— 


Severe wound sepsis I 
Burst abdomen I 
Incisional hernia I 
Paralytic ileus 


9 excluding the fatal case 
Abscess in R.I.F. 


I causing acute intestinal 
obstruction. 
2 both requiring drainage 
I (proved fatal after 
partial gastrectomy) 
Melena I 


Subphrenic abscess 
Hematemesis 


This concludes the review of the operative treat- 
ment of perforated peptic ulcers. Although the 
above results may undoubtedly have been bettered 
by those of other individual surgeons, we feel that 
they are probably fairly representative of the average 
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It is extraordinary that although an autopsy was carried 
out on both patients, no cause could be found to account 
for their death. The abdomen was perfectly satisfactory 


experience in ordinary general hospitals. It jx 
obvious that very low mortality figures can ea. ily be 
obtained if cases are carefully selected for ope: ation, 
but the value of the present series is that it was ap 
entirely unselected one and it can therefore be truly 
compared with the following series of e ually 
unselected cases treated by the conservative method. 


CONSERVATIVE SERIES 


Clinical Material.—Between March, 1947, and 
March, 1951, all cases of perforated peptic ulcer 
entering Hope Hospital, Salford, were admitted and 
treated without operation. There were in all to, 
cases—95 duodenal ulcers and 9 gastric ulcers, 
Four were females. The age distribution is shown 
in the following table :— 


Years 

21-30 15 
31-40 18 
41-50 42 
51-60 14 
61-70 6 
71-80 9 


The time elapsing between perforation and the 
institution of gastric suction was not recorded in 
every case-history, but where it was (and excluding 
four cases where this interval was so long as unfairly 
to raise the average) the mean perforation-suction 
interval was 5} hr. The presence or absence of 
shoulder pain was recorded in two-thirds of the 
series, and where it was so recorded it was present in 
just over half, and absent in just under half. X-ray 
examination was not carried out as a routine—in fact 
in only one-fifth of the cases—but where it was, gas 
was found under the diaphragm in three-quarters 
and was absent in one-quarter. Many of the cases 
have subsequently come to gastrectomy or vagotomy 
plus gastrojejunostomy (and without exception 
confirmation of the fact of previous perforation was 
so obtained): but the exact number operated upon 
at the present date hes little significance, since an 
unknown additional number, especially of the more 
recently treated cases, can be expected ultimately to 
require operation. During the relevant period, also, 
6 cases of perforated ulcer (3 of them females) were 
submitted to operation immediately after admission 
to hospital—being mistakenly believed to have some 
other lesion. There was 1 death in these 6 cases— 
and none of the six is included in the present series. 
In only 1 case of appendicitis was the necessary 
operation significantly delayed by initial confusion 
with perforated ulcer—and this case happily enjoyed 
an uneventful convalescence. There was one 
serious error, however—a strong young man with 
acute intestinal obstruction due to a band which 
autopsy showed could easily have been snipped, was 
regarded as a perforated ulcer and treated by gastric 
suction only, dying fourteen hours after admission. 
This eminently avoidable tragedy should not have 
occurred, for the newly qualified admitting doctor 
failed to obey the strict standing injunction to refer 
all cases to the surgeon before institution of non- 
operative treatment. 

Method of Treatment.—Immediately on 
diagnosis by an experienced surgeon, transfusion 
tubing with a few side holes is passed through 4 
nostril into the stomach, and continuous suction ty 
the simple one-bottle method is set up. A 
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infusio:. (usually one litre of glucose saline and two 
litres 0. glucose in distilled water, given over not 
more tan five or six hours and then removed) is 
given by stab-in needle drip into a vein on the 
dorsum of the forearm. This is repeated daily 
while suction is still in force. Through the rubber 
tube is immediately given 500,000 units of penicillin, 
g. of soluble sulphadiazine, and { to } gr. of 
morphine if considered necessary. This is by no 
means invariably needed, and has never had to be 
' repeated. The patient next morning is more 
' comfortable than one who has been operated upon. 
Chemotherapy and antibiotics are continued for 
three or four days. Suction is discontinued in about 
4g to 72 hr., when flatus is passed or good peristaltic 
sounds are heard. He is up and about within a week, 
and usually on light gastric diet by this time. He 
has a fractional test-meal before discharge at about 
the fourteenth day and a barium meal X-ray examina- 
tion as an out-patient at about three to four weeks. 
Results.—There were three true subphrenic 
abscesses. All recovered after surgical drainage. 
There were in all eight deaths—one of them a 
female. Three had duodenal ulcers (out of 95) and 
5 had gastric ulcers (out of 9). Three fatal cases 
were in the 71-80 age group, I in the 61-70 group, 
2 in the 51-60 group, and 2 in the 41-50 group. 
The fatal cases can be classified fairly into two 
distinct groups, each of 4 cases. The first group 
comprised 4 cases, 3 of them in the late seventies, 
who came in long perforated (48, 77, 20, and 30 hr.) 
virtually moribund, quite unfit for any form of opera- 
tion. All died during the night following admission. 
Three had gastric ulcers and one a duodenal ulcer. 
The second group of four fatal cases was very differ- 
ent, and is worth consideration in more detail :— 


Case 1.—Perforated in the ward of the hospital (and 
correctly and immediately diagnosed) while under 
treatment for repeated severe hamatemesis. Unsealed 
perforation. Developed a cavity in the subphrenic space 
containing highly acid fluid indistinguishable from gastric 
juice ; entirely different from the true subphrenic abscess 
with its thick stinking pus. Aspirated by the needle 
several times, and finally surgically drained. This left 
an external fistula, from which all fluids taken by mouth 
continued to issue—and indeed gastric juice when no 
fluid was given. It was found impossible to arrest this 
by the attempted passage of a suction tube through nose, 
gullet, and stomach, into duodenum. Jejunostomy 
eventually carried out. He did not long survive this, and 
died of dehydration and exhaustion eight weeks after 
perforation. Autopsy revealed a huge ulcer on the 
posterior wall of the stomach with a large vessel eroded 
in the exposed pancreas (from which he had continued 
to bleed after, as well as before, perforation). The ulcer 
which had perforated was a second ulcer on the gastric 
fundus ; it was still open at autopsy. 


_ Case 2 was very similar. His gastric ulcer perforated 
in the hospital ward while under treatment. Later, 
surgical drainage of a similar subphrenic collection of 
ocourless highly acid gastric juice was followed by an 
external fistula, and he died from exhaustion, there being 
no evidence of peritonitis or ileus at autopsy. He had 
ded twenty days after perforation. The lesson of 
a‘ pirating rather than draining such collections of gastric 
jUice (as distinct from true subphrenic abscesses) was still 
nt thoroughly learned, or at any rate not sufficiently 
¢ nbodied in the tradition of the team, for in my absence 
® new registrar drained Case 3 (a duodenal ulcer), which 
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ran a similar course to the others, and died two weeks 
after perforation. 


Case 4.—A duodenal ulcer with severe flooding of the 
peritoneal cavity, but who seemed to be doing well for 
some days, then developed gross abdominal gaseous 
distension which was unfortunately interpreted as ileus. 
This error was still undiscovered even when renewed 
suction failed to disperse it, and in fact until autopsy three 
weeks after perforation. The peritoneal cavity contained 
a large amount of presumably swallowed air, with a little 
thin sero-pus. The perforation was still open. 


Discussion.—Such a departure from established 
practice, while not entirely new even in 1947 at the 
beginning of the series, is still very much under trial. 
The only claim to relative originality is the deliberate 
policy of consecutive non-operative treatment of all 
cases, with the opportunity it would give for 
comparison with a contemporary series operated 
upon. The basis of confidence that the results 
would not be inferior was the common-sense 
interpretation of the same occasional findings that 
must have encouraged the pioneers in this field— 
namely: the desperate late case that unexpectedly 
recovered though considered too ill for operation ; 
the history of increasing conservatism within the 
operative approach to the problem—with ever 
better results as less and less trauma was inflicted 
on the peritoneum ; the perforation that was found 
to be shut off on first opening the abdomen; the 
fluid that was found to be sterile ; the constancy of 
the nature of the fluid, suggesting that what one saw 
was not escaped gastric contents, but reactive 
protective peritoneal fluid. 

In any non-operative method, the possibility of 
misdiagnosis must be squarely faced. In answer to 
the question “‘ How do you know that all these cases 
were in fact perforations ?”’ the only honest answer 
that can be given is that one cannot certainly know. 
But clinical experience, close observation during 
convalescence, and the passing of the test of later 
X-ray examination, go far to reduce the possibilities 
of error; and every case in this series which came 
to subsequent operation for the ulcer was found to 
have the filmy adhesions that are proof positive. All 
cases in which there was doubt were finally excluded. 
Confusion with some other serious lesion is, as 
Hermon Taylor has pointed out, a double edged 
criticism. The one tragedy has been recorded and 
should not have occurred. On the other hand, it 
may be that the withholding of operation may 
occasionally save the life of a victim of coronary 
thrombosis, acute pancreatitis, or pneumonia. 

The fatal cases were of two distinct types—the 
early deaths and the late deaths. The first group 
—all long perforated, three of them elderly— 
represent the hard core of inevitable deaths. They 
could have been even considered unfit for operation, 
and so would not have appeared in any operative 
series. Such cases weight unfairly the mortality 
statistics of a non-operative series, and show clearly 
that no reasonable comparison between the two 
methods must fail to take into account the number 
rejected for operation. The second group is of very 
different sort, and presents a challenge to the 
clinician. Here is seen the real dilemma, the 
ultimate problem. Since it is known that some 
perforations fail to seal themselves off, it is clear that 
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be treated consecutively by it with no higher mortality the cases, for these must under no circumstances be 
than universal operation can offer. Rather should left to the unripe judgement of others, nor indeed jy 
the lesson be drawn that no one method should be hospitals where the nursing standards are not of the 
followed blindly—that the great majority recover highest. It is, of course, much more comforting fo; 
comfortably and safely without operation—but that the surgeon to operate on his perforations and leaye 
in the surgeon’s efforts to meet the challenge of a_ the subsequent convalescence to his juniors. 
wise selection, his attempt to achieve a finer precision From an economic standpoint the patient who ha 
in diagnosis makes greater demands than ever before _ been treated conservatively returns to his work much 
upon him. If in the later course of a case not’ earlier than the patient who has had an abdominal 
operated upon it should appear that this minute operation, and this economic factor alone should 
discretion has lacked the ultimate finesse—if close justify careful consideration of conservative treatment 
observation reveals that the perforation remains’ rather than the present tendency of rejection based 
unsealed and that there is in fact a gastric-juice- merely on grounds of prejudice. 

containing cavity in the peritoneum, fine judgement The number of cases we have observed is small 
is called for in deciding whether to needle or drain indeed, but the experiences of others who ar 
such a cavity. The unhappy experiences here sufficiently interested should enable us to evaluate 
recorded with deaths from external fistula, would this methad of treatment more accurately in the near 
seem to suggest that unless a tube can be persuaded future. 

through nose, gullet, stomach, and pylorus into the 
intestine pre-operatively, the wiser course would be 


to persist in needle aspiration. There are not here BIBLIOGRAPHY 

sufficient data to decide this question, but it is Davison, M., Artes, L. J., and Pitot, I. (1939), Surg. 
suggestive that as long as Case 1 was being aspirated Gynec. Obstet., 68, 1017. : 

—and this was continued for some weeks—he JONES, F. A., Parsons, P. J., and WuiTE, B. (1950), Bri. 
remained relatively well. It was only when he was med. J. \, 211. 


: STEAD, J. R. St.G. (1951), Lancet, 1, 12. 
fistula—that -he went downhill. Taytor, H. (1946), Ibid., 2, 441. 


MMAR — — (1951), Ibid., 1, 7. 
SU Truscott, B. M., and WirHycomsg, J. R. F. (1950), 
Any conclusions which might be drawn after Ibid., 2, 894. 


comparison of these two series depend, of course, Vusick, A. H. (1946), Brit. med. 7., 2, 941. 


SMALL-BOWEL OBSTRUCTION FOLLOWING ANTECOLIC PARTIAL 
GASTRECTOMY 


By F. A. R. STAMMERS, C.B.E., BIRMINGHAM 


PARTIAL gastrectomy for peptic ulcer is one of the the anastomosis of stomach to jejunum in front and 
commonest and safest of the major operations of the transverse colon behind. The occurrence is 
to-day. Physicians and surgeons alike have no _ exceedingly rare, but I am aware of two similar cases, 
hesitation in advising it once medical treatment of and it seems worthy of publication since closure of 
reasonable thoroughness and duration has failed to the gap is quite a simple matter and should probably 
effect a cure, and there is no longer any reason why _ be done as a routine. 

ulcer patients should become life-long victims of 


dyspepsia. Different kinds of operation are favoured CASE REPORT 

in different Centres, but whatever the technique L. F., aged 41, a paint sprayer, began in 1939 to suffer 
employed, the antecolic type of anastomosis is very dyspepsia of the duodenal ulcer type, and in December 
commonly used. of that year perforation occurred. This was dealt with 


Of the 60o-odd partial gastrectomy operations bY Simple suture, and he progressed satisfactorily: Th 
performed during the past five years by the members aa 5 Pe iia 
7 : : - 947, and then vomiting began and soon became 

of copious, “nearly filled a chamber”, and sometimes he 


: recognized food taken many hours previously. Full 
the result of small gut passing through the gap between _ investigation confirmed that he suffered a duodenal v!cet 


there are two problems—the immediate and the later. on the attitude of the surgeon or physician wh — with 
The closest observation, the ripest experience, are approaches the problem. There is so little difiereng that 
called into play to select that large gastric perforation in the figures, and again it must be emphasized thy fF a4 
or that duodenal perforation with such gross flooding nothing has been omitted, that one might just yf ‘5 
as to threaten to impair the natural tendency for the easily say that the routine treatment should  — >” 
hole to seal off—to pick out, that is, these unfavour- operative, with a careful selection of those cases which rt 
able cases and to submit them to immediate operation. might do better treated conservatively, or alternatively opel 
The inescapable misfortune that no surgeon can _ that the routine treatment should be conservative F jnci 
ever attain perfection in these qualities should not with a careful selection of cases that require oper. F duc 
lead one to neglect the challenge, nor should it lead _ tion. There is no doubt, however, that conservatiy. F wit! 
logically to rejection of the method for it has here treatment has no place in a hospital where Consultan; (& 1 
been demonstrated that a large number of cases can _ of experience have not the time personally to supervis FF ™ 
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| with pyloric obstruction. Blood biochemistry showed 
- that he was in physiological balance for chlorides, sodium, 
‘and total proteins, the albumin-globulin ratio being 
satisfactory, and hemoglobin level and red-cell count 
being normal. Fractional test-meal revealed fasting 
juice of 210 ml. and residual juice of 410 ml., but in spite 
' of this retention the acid was high. He was advised 

operation, and on April 18, 1948, through a left paramedian 
- incision extensive tough adhesions were separated and a 
» duodenal ulcer penetrating into the head of the pancreas 
with much surrounding inflammatory reaction was found. 
| The duodenum was separated from the pancreas and 
' transected, the distal end being invaginated, and a three- 


__ FiG. 5§3.—Anteroposterior view showing loop of upper 
jejunum passing behind the anastomosis and in front of the 
transverse colon into the remains of the left half of the lesser 
Sac. 


quarter antecolic partial gastrectomy of the Polya type was 
performed. No attempt was made to close the gap 
between the anastomosis and the transverse colon, since 
I had never done so previously. 

The patient received one pint of blood whilst on the 
table and apart from a little soreness and slight swelling 
of the right leg at the site of the drip, the immediate post- 
operative period was satisfactory, and by April 24 he was 
taking thickened feeds. Progress continued until April 29 
when he suddenly felt faint with a sensation of constriction 
in the lower left chest. He became pale, dyspnaic, and 
slightly cyanosed. A search for a source of embolism 
was made, but none was found, the right leg swelling 
already mentioned having settled completely. There 
were no abnormal signs in the chest. He improved 
spontaneously, but next morning was found to have some 
abdominal distension. A simple enema gave a good 
result, with no abnormal content, but he soon developed 
colicky pain in the left lower abdomen and vomited at 
mid-day and again at 3:30 p.m. He said that the pain 
was different from that of the previous day. There were 
again no abnormal signs in the chest, and he was less 
shocked than at the onset of pain the day before. Pulse was 
of good volume, but 120 in rate, and some guarding was 
developing in the left lower abdomen. By 4 p.m. the 
pain had become constant and severe and at § p.m. he 
vomited twice. The vomit was bile-stained and contained 
no solid material. An enema at 6.30 p.m. failed to 
prc duce flatus or feces, and the abdominal rigidity was 
spi cading to the right side. Auscultation detected a few 
intestinal sounds. Attempts to pass a Ryle’s tube had 
pe sistently failed and caused considerable distress. It 
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was decided to open him. His temperature was 98, 
pulse 124, and respirations 26. 

OPERATION.—The left pararnedian incision was 
re-opened. The transverse colon was found to be very 
distended. The small intestine which presented in the 
wound was collapsed and plum-coloured, and upon 
further exploration it was found that almost the whole 
of the remainder had passed through the opening between 
the transverse colon and mesocolon behind and the anasto- 
mosis in front. (Fig. 53.) By gentle traction the herniated 
coils were easily reduced and almost immediately the 
discoloured portion became pink and normal. The gap 
was closed by suturing appendices epiploice of the 
transverse colon to the efferent loop of the gastro- 
jejunostomy. (Fig. 54.) 


FiG. 54.— Lateral view showing the gap and the appendices 
epiploice which may be stitched: to the upper mesentery or 
omentum to stimulate adhesions. ° 


The progress note of next morning said “a 
remarkably changed man from,every point of view ”’, and 
from then on progress was uninterrupted. Follow-up 
notes up to September, 1951; report that he is at full 
work and in excellent health. . 


In the autumn of 1950, when lecturing at the 
Royal College of Surgeons on “‘ The Management of 
Intestinal Obstruction ”’, | mentioned this case as a 
rare form of post-operative complication, putting it 
into the same category of obstruction as (a) herniation 
through the mesocolon following post-colic gastro- 
enterostomy or partial gastrectomy; (6) slipping of 
a loop of gut round the left paracolic gutter following 
sigmoid colostomy, (c) a similar occurrence round 
the right paracolic gutter following ileostomy ; and 
experience has taught all surgeons that, in order to 
prevent these obstructions, these gaps must be 
closed at the time of the primary operation. The 
risk of obstruction lateral to an ileostomy has not 
yet been fully appreciated, but its danger has been 
pointed out by my colleague, B. N. Brooke, in a 
recent Hunterian Lecture (1951). At the end of 
my own lecture one of the audience came up to me 
with a perfect drawing of the exact condition to which 
I had referred, saying that a similar case had occurred 
at his own hospital only a few weeks previously. 
(Should he happen to read this paper, I hope he will 
be so kind as to communicate with me, since, owing 
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to there being several other questioners at the time, 
I was unable to ask full details.) 

Within a few days of the above Lecture being 
published (1951), Mr. W. M. Doolin, of Dublin, 
kindly wrote telling me of another similar case under 
his care at that moment, and I am indebted to him 
for the detailed description and his permission to 
quote the case. The story was as follows :— 


On Aug. 16, 1951, the patient, a man of 41, was 
operated on for high lesser-curve ulcer by an antecolic 
subtotal gastrectomy of the Polya type. Gastric suction 
was employed for the first 24 hours, and then all went 
well until the fifth post-operative day, when he complained 
of colicky pains in the left hypochondrium. There was 
neither vomiting nor nausea, but there was mild supra- 
pubic distension and visible peristalsis. There had been 
no bowel action for two days and the rectum was found 
to be empty. A Ryle’s tube was passed. By 9.30 p.m. 
his general condition was worse, distension having 
increased and pulse was 144, and the temperature sub- 
normal. There was still no vomiting and little could be 
aspirated through the tube. However, it was decided to 
operate. The original left upper paramedian incision 
was opened and a large amount of clear free fluid was 
encountered. The jejunum was very distended and one 
loop was adherent to the right half of the transverse 
colon, which in turn was adherent to the under-surface 
of the liver: this did not appear to be the cause of the 
obstruction. The stomach was acutely distended. It was 
then found that the upper jejunum just distal to the anasto- 
mosis had herniated through the gap between the anas- 
tomosis in front and the transverse colon behind, the 
upper part of the mesentery being tightly stretched. The 
Ryle’s tube already in the stomach was threaded through 
the stoma into the distended loop and at least 3 pints of 
feeculent fluid were evacuated, thus allowing the coil (now 
collapsed) to be withdrawn from its herniated position. 
Entero-enterostomy between afferent and efferent loops 
of the anastomosis was perfomed. Penicillin and streptc- 
mycin were injected into the peritoneal cavity and the 
abdomen was closed. Fluid and crystalloid balance was 
cared for and convalescence was remarkably smooth. 


JOURNAL OF 


SURGERY 


By Sept. 18 he was about ready to go home, but ‘ext day 
he developed fresh signs of intestinal obstruction, ang 
yet another operation was performed. On this occasion 
a volvulus of the small intestine was discovered ang 
reduced. The details of this operation are not givep 
here, since the obstruction was of a different kind and nq 
relevant to the purpose of this communication, but the 
notes show that nothing but the greatest skill and car 
brought this second complication to a successfy 
conclusion. 


The complication is obviously rare, yet progress 
in surgery is very largely a matter of foreseeing 
complications since that is the surest way of avoiding 
them. Three instances are referred to in this shor 
paper, and one should, therefore, take measures to 
prevent it happening. It is not difficult to obliterate 
the opening, though it may not be done in the same 
way every time, and a few stitches will cause sufficient 
outpouring of lymph to seal off the opening. The 
tissues available for this stitching are the mesentery 
of the loop of jejunum used for the anastomosis, the 
appendices epiploice of the transverse colon, and the 
upper layer of the transverse mesocolon. 

Siu < writing the above, B. N. Brooke has 
brought to my notice a very similar case, thus making 
four in all. In this, a piece of greater omentum 
passed through the gap, emerging on the left side of 
the anastomosis, and curling forwards and medially 
to become ,adherent to the front of it. This approxi- 
mated the afferent and efferent loops, constricting 
them and producing obstruction which necessitated 
operation. A satisfactory recovery followed. 


It is a pleasure to thank Mr. A. J. H. Rains, and 
Mr. D. B. Clarke, one of our senior students, for the 
drawings. 
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PEPTIC ULCERATION OF THE THIRD PART OF THE DUODENUM 
ASSOCIATED WITH ISLET-CELL TUMOURS OF THE PANCREAS 
By FRANK FORTY 


SURGEON, EDGWARE GENERAL HOSPITAL 


AND GEOFFREY M. BARRETT 


PHYSICIAN, LANCASTER ROYAL INFIRMARY 


CHRONIC peptic ulceration occurs only in tissues 
exposed to the action of pepsin and hydrochloric 
acid. In the duodenum, the rapid neutralization 
of the acid gastric chyme that follows its admixture 
with the alkaline secretions from the duodenal mucosa 
and from the bile and pancreatic ducts, accounts 
for the infrequency of post-bulbar ulceration. The 
incidence of peptic ulceration drops rapidly in the 
successive parts of the duodenum and, whilst Wolke 
(1936), Brule, Hillemand, Gilbrin and Callandry 
(1939), Demirleau (1939), Borman (1943), and 
Alvarez and Farinas (1947) record cases of ulceration 
of the descending part, there are few recent accounts 
of lesions beyond the inferior duodenal flexure. 
Kellog (1932) collected 857 cases of duodenal ulcer- 
ation from the literature, 1-6 per cent of ulcers being 


in the third part, but Perry and Shaw (1893), 
Sturtevant and Shapiro (1926), and Portis and Jaffe 
(1938) analysing, in all, over 34,000 autopsy records 
found no instance of peptic ulceration in this area. 

The present case is reported because of its 
pathological interest, and because it presents a 
possible explanation for the occurrence of such 4 
rare condition. It also illustrates the danger of 
gastrojejunal anastomosis in the presence of hyper- 
chlorhydria. 


CASE REPORT 


E. D., a single woman aged §5, a civil servant in 4 
position of considerable responsibility, was first seen and 
admitted to Edgware General Hospital in August 1949. 
She complained at that time of epigastric pain and 
persistent vomiting. There was a long history of relat vely 
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iplaints, but in 1946 she had been admitted to 
St. Andrew’s Hospital, Dollis Hill, for investigation of 
rsisten' diarrhoea. Hyperchlorhydria had been the 
only abnormality demonstrated (Fig. 55 a). In 1947 
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FASTING AND QUARTER-HOURLY SPECIMENS 


a @ November, 1946 
b. November, 1948. 
c. O.--------O © August, 1949. 


§5.—Gastric test-meals (alcohol stimulus). 


the patient first complained of epigastric pain, and this 
appeared to have been of typical ulcer-distress type. 
Pain recurred at regular intervals, and in 1948 the onset 
of repeated vomiting necessitated re-admission to hospital. 
Fecal occult blood tests were negative, a cholecystogram 
and barium meal examination were reported as normal, 
but hyperchlorhydria was still noted (Fig. 55 b). A 
glucose-tolerance test had been performed, because of a 
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Fic. §6.— Glucose-tolerance curve (§0 g. orally), November, 1948. 


story of reputed carbohydrate intolerance, but unfortun- 
atel, the curve (Fig. 56) was regarded as normal and was 
not repeated. The patient’s symptoms improved with 
test in bed and she was eventually discharged home. 
Chroughout 1949 symptoms recurred despite dietary 
anc alkali therapy, and there were frequent episodes of 
nig t pain and vomiting which constantly relieved the 
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pain. The passage of black stools was noted on several 
occasions. 

On EXAMINATION.—On admission to Edgware General 
Hospital, she was a somewhat emaciated individual having 
an excessively worried appearance. Marked tenderness 
was present above, and to the right of, the umbilicus. 
Fecal occult blood tests were positive and the results of 
a gastric test-meal are shown in Fig. 55 ¢. Barium-meal 
examination showed no evidence’ of ulceration in the 
stomach or duodenal cap and, although some dilatation 
of the descending part of the duodenum was noted, the 


Fic. §7.—Stricture in third part of duodenum with 
dilatation proximally, and an abnormal pattern of the upper 
jejunum. 


significance of this finding was not appreciated. The 
patient was treated on a modified Meulengracht régime, 
together with antacids, phenobarbitone, and full doses of 
belladonna. The response to treatment was not 
satisfactory and, after three weeks, continuous nocturnal 
gastric aspiration was commenced. Within a few days of 
starting this treatment the patient’s symptoms were 
greatly relieved, though fecal occult blood tests remained 
positive. 

The nightly yields of gastric secretion showed 
marked quantitative variation, but on one occasion 910 ml. 
of clear fluid with a free acidity of 86 clinical units/100 ml. 
were recovered. After two weeks of nocturnal aspiration, 
treatment was changed to a nocturnal intragastric milk 
drip, but within a few days vomiting became more frequent 
and epigastric pain more severe. Barium-meal examina- 
tion was repeated and showed gross dilatation of the 
second part of the duodenum due to a stricture of the 
third part; an abnormal mucosal pattern of the upper 
jejunum was also noted (Fig. 57). Films taken 2 hours 
after the barium meal showed the presence of fluid levels 
in the duodenum (Fig. 58). The radiologist (Dr. E. J. E. 
Topham) suggested a diagnosis of either peptic ulcera- 
tion, an annular neoplasm of the duodenum, or chronic 
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non-specific regional enteritis. Exploratory laparotomy 
was decided upon. 

AT OPERATION (Nov. 15, 1949).—The abdomen was 
explored under general anesthesia. An indurated mass 
was found in the third part of the duodenum, with 


Fic. 58.—Fluid levels in dilated descending duodenum. 


considerable fixation to the root of the mesentery and 
superior mesenteric vessels. There were many enlarged 
glands in the vicinity. These were soft and translucent. 
There were no metastases in the liver. The jejunum 
appeared normal. 

Carcinoma of the third part of the duodenum seemed 
probable on account of the size and hardness of the mass. 
A pancreatico-duodenectomy was therefore decided upon. 
The unexpected ease with which a plane of cleavage was 
developed between the mass in the duodenum and the 
origin of the superior mesenteric vessels later suggested 
. revision of the diagnosis in favour of a simple peptic 

cer. 

The common bile-duct was divided close to the 
duodenum, the stomach was transected a little above the 
angulus and the duodenum at the junction of its third and 
fourth parts. A small piece of the head of the pancreas 
was removed with the duodenum (Fig. §9). 

To an antecolic jejunal loop the common bile-duct, 
pancreatic duct, and stomach were anastomosed in that 
order from above downwards. A side-to-side anastomosis 
was made between the afferent and efferent jejunal loops. 
The abdomen was closed with a drain. 

POST-OPERATIVE PROGRESS.—The patient made a 
smooth recovery and was allowed out of bed on the 
eighth day, when she was eating without difficulty. On 
the sixteenth day she started to complain of colicky upper 
abdominal pain. There was tenderness in the left upper 
quadrant. A palpable mass subsequently formed there. 
Vomiting occurred occasionally. The bowels were 
opened with enemata. 
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On the twenty-seventh day she was seized wit!) sudde, 
severe epigastric pain which spread to the left iliac fogs 
This was accompanied by severe shock which did not 
respond to treatment with intravenous saline anc plasm, 
She died 24 hours later, on the twenty-eighth cay afte, 
operation. 

MIcRoscopicaL EXAMINATION OF SPECIMEN.—Thy 
section shows a simple peptic ulcer of the duodenum 
There is a small adenocarcinoma in the adjacent Pancreas 
(Fig. 60). 

POST-MORTEM EXAMINATION.— The anastomoses wer 
all soundly healed. The liver was of average size by 
showed some fatty changes and biliary stasis. In th. 
jejunum, opposite the gastrojejunal stoma, there wer 
two ulcers. They measured } in. and 1 in. in diamete 
respectively. The smaller of these had perforated ang 
caused an extensive early peritonitis (Fig. 61). Micro. 
scopically, two small islet-cell adenomata were found jp 
the pancreas (Fig. 62). 


DISCUSSION 


It is reasonable to assume that in the case described 
the reaction of the duodenal contents remained acid 
even in the third part of the duodenum. Mann and 
Williamson (1923) established the importance of the 
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Fic. §9.—Photograph of operation specimen. The 
plastic tube passes through the bile papilla. ‘The probe points 
to the ulcer in the third part of the duodenum. Note the 
dilatation of the second part of the duodenum. 


neutralizing effect of the duodenal juices in pre- 
venting the development of duodenal ulceration, 
but the weight of evidence points towards gastric 
hypersecretion as the cause of persistent acidity of 
the duodenal contents. Bollman and Mann (1932) 
showed that, even in normal subjects, neutralizing 
power tends to tire if acid production is over-pr)- 
longed. Hypersecretion in the’ present case 
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have been largely due to psychic factors, but we feel 
that chronic hypoglycemia must also have been of 
considerable importance. From the details of the 
patient’s earlier investigations, which were not 
known by us during her life, there seems little doubt 
that hyperinsulinism existed. The gastro-intestinal 
gymptoms Of hypoglycemia are many and varied, 
but we have been surprised to find how few are the 
references to the association of hyperinsulinism with 
organic gastro-intestinal disease. Wauchope (1933), 
in his critical review of hypoglycemia, makes no 
reference to such an association, though referring to 
Roholm’s demonstration of the effect of insulin in 
simulating gastric secretion. Gammon and Tenery 


Fic. 60.— Photomicrograph showing the small pancreatic 
adenocarcinoma, situated 15 mm. deep to the third part of the 
duodenum, adjacent to the original peptic ulcer removed at 
operation. (* 156.) 


1931), in reviewing the literature on hypoglycemia, 
comment that two cases were operated upon for 
peptic ulcers. An unusual feature of this case would 
seem to be the absence of any ulceration in the 
duodenal cap. In the cases reported by Sturtevant 
and Shapiro there was no instance of an ulcer in the 
second part of the duodenum that was not 
accompanied by one or more ulcers in the cap. 
From a technical point of view this case presents 
dramatic evidence that a limited gastrectomy, as 
customarily performed in the course of pancreatico- 
duodenectomy for carcinoma of the head of the 
pancreas, is inadequate if the operation is performed 
for a peptic ulcer associated with high acidity. A 
four-fifths gastrectomy would probably be required 
to protect the patient from the risk of developing a 
stoma ulcer. Alternatively, if one felt sure that one 
was dealing with a simple ulcer of the third part of 
the duodenum, gastro-enterostomy without resection 
would be justifiable, provided that a vagotomy was 
added as a protection against jejunal ulceration. 


Our thanks are due to Dr. Norman Hill, for per- 
mission to include details of investigations performed 
at St. Andrew’s Hospital, Dollis Hill, in 1946 and 
19:8; to Dr. J. D. O’D Lavertine for histological 
reports on material removed at operation and at 
au.opsy ; to Miss M. H. Shaw for the photographs. 
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A CYST in a cerebral hemisphere deemed to be neo- 
plastic ruptured spontaneously into the left lateral 
ventricle resulting in the rapid subsiding of symp- 
toms of severe left cerebral hemisphere compression. 
This event was demonstrated by ventriculography. 
After a considerable period of apparent recovery the 


cerebral symptoms recurred slowly and only slight 
further cystic degeneration was found in the tumour. 

Some time after this, intense lower limb pain, 
for which no cause could be found, had to be treated 
by cordotomy. In the course of cordotomy, un- 
explained plaques of new growth were seen in the 
meninges. 

Death occurred four years after the onset of 
symptoms. A massive new growth of the left cere- 
bral hemisphere and other neoplastic deposits in the 
spinal meninges were found. Diligent examination 
of a normal appearing thyroid gland showed areas 
which proved to be carcinomatous and identical in 
structure with the cerebral and meningeal new 
growths. 

This appears to be an instance of intraventricular 
rupture and subsequent spinal seeding of a cerebral 
metastasis secondary to an unsuspected carcinoma 
of the thyroid. 


CASE REPORT 
History.—A male, aged 46, gave a history of recur- 
ring Jacksonian epileptic attacks occurring about every 
third month for one year. The convulsions started in 


INTRAVENTRICULAR RUPTURE OF A SECONDARY CARCINOMA 
OF THE THYROID WITH PROBABLE SEEDING INTO THE 
SPINAL MENINGES 


By DOUGLAS MILLER anp J. CONSTANCE, SypNney 


Fic. 63.—Ventriculograms showing cyst, and ventricular shift. 
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the right arm and became generalized. A _ progressiy. 
loss of power had developed in the right arm and hanj 
over the same period. 

In December, 1944, he had been fully investigated 
the cerebrospinal fluid pressure was 165 mm. ; prot 
20 mg. per cent; air encephalograms were normal, 

Three months later he was reported as having an early 
papilledema. Eight months later he reported com. 
plaining of headaches for two months and increasing los 
of power in the right arm, with numbness of the righ; 
arm and leg. He had also had attacks of vomiting. 

After admission to hospital in a medical ward ly 
passed into a coma for 24 hours and then recovere) 


spontaneously. Seen on regaining consciousness he had 
a well-marked papilleedema but no other signs. 

Ventriculography was done. Recent blood was noted 
in the right ventricle. The ventricles were displaced to 
the right and a large cavity in the right hemisphere com- 
municating with the body of the left lateral ventricle, 
filled with air. (Fig. 63.) 

A few weeks later he was practically symptom-free 
and a ventricular refill showed that the ventricles had 
almost returned to the midline. The cystic cavity still 
filled from the left lateral ventricle. (Fig. 64.) 

The tentative diagnosis was a neoplastic cyst of un- 
known pathology with spontaneous rupture into the ven- 
tricle. As this was immediately underlying the motor 
cortex, no radical surgery was contemplated. He was given 
deep X-ray treatment. He remained well for two years. 

He was then re-admitted with a recurrence of al! his 
symptoms. He had headache, attacks of vomiting, }ack- 
sonian seizures, a right-sided weakness, and was consi der- 
ably aphasic. There was well-marked papilleedema. 

A brain needle was inserted into the left parietal ‘obe 
and about 10 c.c. of yellow fluid aspirated. He was g ven 
further X-ray treatment. He improved, but still had 
some right-sided weakness and a little aphasia. 

Twelve months later he was re-admitted, ha’ ing 
frequent fits and complaining of intense low back fp in, 


i 
elvic | 
AS 
During 
great 
Pplegic 
coma. 
1 js an ¢ 
the tl 
metas! 
2 
sectiol 
the rij 
op: 
sur 
pre 
no 
fla 
wi 
of 
pe 
Wi 
lat 
in 
lo 
Cj 
W 
le 
je 
0 
a 
n 


BTessive 


d hang 
Zated~ 


RJPTURE OF SECONDARY 


» the left sacro-iliac region and leg. Radio- 
| owed areas suggestive of metastases in the 
nes. 

A cervical cordotomy was done to relieve his pain. 
During the operation deposits of growth were seen in 

» the nerve-roots. This operation gave him 
f, but he remained aphasic and totally hemi- 
the right side, and gradually sank into a terminal 


a Pathological Report (J. C.).—The present report 
is an example of a clinically unrecognizable carcinoma of 
the thyroid gland, which has manifested itself by a 
metastatic lesion in the brain. 

The thyroid gland was normal in size and shape. On 
section there were two small nodules in the substance of 
the right lobe. They were fairly well defined, solid, and 


Fic. 64.—Later ventriculogram showing the recovery of the 
ventricular shift. 


opaque, and the larger measured 1 cm. in diameter. The 
surrounding gland tissue was uniform in character and 
presented no gross abnormality. The left lobe contained 
nonodules. (Fig. 65.) 

Brain and Spinal Cord: There was a pronounced 
iateninggfl the surfaces of the convolutions of the brain 
with obMftration of the intervening sulci and a large part 
of the left cerebral hemisphere was swollen with corres- 
ponding displacement of the midplane of the brain to- 
wards the opposite side. The cut surface revealed a 
large hemorrhagic tumour with evidence of degeneration 
involving the white matter of the frontal and parietal 
lobes on the left side. In one area it had undergone 
cystic degeneration. The mass was irregular in outline, 
with no distinct margin, and measured 6 cm. in maximum 
length. It extended through the grey matter and pro- 
jected slightly above the level of the superolateral surface 
of the cerebral hemisphere. 

Near the site of recent cervical cordotomy there was 
a small flat hemorrhagic nodule involving the lepto- 
meninges of the spinal cord. 

No other tumour tissue was present in the central 
nervous system. (Fig. 66.) 

HistoLoGy.—The histological appearance of the lesion 
wa: diverse. The greater part was composed of acini of 
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varying size containing colloid and lined by an epithelium 
which varied from flat to columnar, often in a single layer. 
In places the cells formed small sclid masses. In addi- 
tion there were large clear eosinophilic cells of the so- 
called ‘ Hiirthle-cell ’ type arranged in compact trabeculz 
with varying degrees of lumen formation; the nuclei 


Fic. 65.—Section of thyroid gland. 


of some of these cells were large, hypochromatic, and 
irregular in outline. A moderate amount of dense con- 
nective tissue was present and strands of this connective 
tissue extended into the surrounding thyroid stroma but 
there was no suggestion of a definite capsule. The 
lymphatics and blood-vessels showed no evidence of 
invasion. (Fig. 67.) 

Brain and Spinal Cord: Sections from the lesion in 
the left cerebral hemisphere revealed several areas of 
small cells arranged diffusely and in compact groups. 
The morphology of these cells was identical with the 


Fic. 66.—The cerebral mass, showing cystic degeneration. 


cells which constituted the small solid masses in the 
tumour of the thyroid gland and which lined some of the 
acini. There was much hemorrhage around the tumour 
cells. 

In the surrounding tissue there was a pronounced and 
extensive proliferation of astrocytes intermingled with 
numerous microglia, some of which contained blood- 
pigment, others fat globules. A few of the blood- 
vessels showed a mild perivascular round-cell infiltration. 
Fig. 68.) 

noteworthy feature was the presence of oedema. 
The cyst-like space was lined by a zone of glia fibres, in 
the meshes of which were some mi ia containing 
pigment. 
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Examination of the hemorrhagic nodule on the spinal 
cord revealed an extensive infiltration of the pia arach- 
noid by similar tumour cells. Some of the cells appeared 
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of reported cases. Pemberton (1939) revic ved 4, 


records of 774 patients suffering from malign, 


lesions of the thyroid gland, and in 60 per cent y 


Fic. 67.—Microscopic appearance of the thyroid tumour. (Left, x 80; right, < 160.) 


to be forming colloid but there were no acini, and closer 
study suggested that the material was probably serum 
derived from the associated hemorrhage. (Fig. 69.) 


COMMENT 


Malignant disease of the thyroid gland is dis- 
covered incidentally in the course of a thyroidectomy 
or in the pathological examination in more than half 


the patients the diagnosis was established by micro- 
scopical examination of the tumour removed at 
operation. 

It has been stated by many writers that between 
80 and 90 per cent of carcinomata of the thyr vid 
gland originate in pre-existing adenomata. Ccn- 
clusive evidence of this aetiological relationship is 
afforded by the high percentage of encapsulat d 
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 adenom ‘a which undergo malignant change as de- 
termine. by pathological examination (Collier, 1929 ; 


Pember'on and Lovelace, 1941). On the other hand, 


) as most of the tumours are of a low grade of malig- 


nancy they may exist for some time without appreci- 
able growth developing; such tumours may be 
erroneously ascribed to have been adenomata at 
their inception. Crile and Dempsey (1949) state 


' that there is no reason why many of the carcinomata 
' of the thyroid gland should not be carcinomata from 


the beginning and arise from the parenchyma of the 
thyroid gland as do adenomata. 

There is considerable variation in the morpho- 
logical characteristics of malignant tumours of the 
thyroid gland and a combination of several types of 
epithelial arrangement may be present in the one 
tumour. 

As many are of a low grade of malignancy the 
morphology of the epithelial cells may not permit 
of a definite conclusion as regards malignancy or 
non-malignancy. They may be distinguished from 
adenomata on such evidence as invasion of sur- 
rounding tissue and invasion of blood-vessels of 
lymphatics (Graham, 1924), and clinically on local 
recurrence or metastases (Dunhill, 1931). Because 
of the rich blood-supply of the thyroid gland, inva- 
sion of veins may occur early. Distant metastases 
may thus occur in different organs while the primary 
growth is still small and inconspicuous. There have 
been instances in which there has been no clinical 
enlargement of the thyroid gland, and yet patients 


FiG. 69.—Microscopic appearance of the spinal tumour. 


have died of metastases (Graham, 1925). Metas- 
teses involve the lungs and mediastinum in about 
hilf of the cases, and the bones are the next most 
f equent site (Holt, 1934). Metastases in the brain 
have been recorded by Clute and Warren (1935), 
ead Ehrhardt (1928). 
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SUMMARY 
1. A case of unsuspected carcinoma of the thy- 


roid gland is reported. 


(A, x 80; B, x 160.) 


2. It presented first as a cerebral cystic tumour 
which ruptured spontaneously into a lateral ven- 
tricle. 

3. It is probable that later metastasis in the 
spinal arachnoid was conveyed in the cerebrospinal 
fluid. 
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Fic. 68.—Microscopic appearance of the cerebral tumour. P 
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4. There were no clinical manifestations in the 
thyroid gland. 

5. The histological structure was not charac- 
teristic of malignant disease. 

6. The histology of the nodules in the thyroid 
gland and of the cerebral and spinal tumour deposits 
were identical. 
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PRIMARY malignant tumours of the spleen are 
extremely rare. What factor accounts for this 
splenic immunity is still to be elucidated but experi- 
mentally in animals it has been found that splenic 
tissue hinders carcinomatous and  sarcomatous 
growths, whilst the rate of tumour growth is increased 
in splenectomized animals. Secondary malignant 
deposits enlarging the spleen are still more rare and 
this is possibly due to the fact that the spleen is 
isolated owing to complete lack of afferent lymphatics. 


CLASSIFICATION OF PRIMARY SPLENIC 
NEOPLASMS 


The varied microscopical appearances of primary 
splenic tumours give rise to difficulty in subdividing 
the various types, but Hausmann and Gaarde (1943) 
have evolved a useful classification, this in slightly 
modified form being :— 


1. Capsular and Trabecular Framework: (a) 
Fibroma. (6) Fibrosarcoma. (c) Spindle-cell sar- 
coma. 

2. Lymphoid Elements: (a) Lymphoma. (6) 


Lymphoblastoma. (i) Lymphosarcoma—(x) Large 
round cell (reticulum-cell type); (8) Small round 
cell (lymphoblastic type); (y) Giant lymph-follicle 
hyperplasia. (ii) Hodgkin’s disease. 

3. Vascular and Sinusoidal Elements : (a) Angioma 
(simple). (6) Endothelioma (malignant). (c) He- 
mangio-endothelioma. (d) Endothelial sarcoma. 
(e) Angiosarcoma. 

4. Reticulo-endothelial System: 


(a) Gaucher. 
(6) Neumann-Pick. (c) Christian. 


(d) Reticulo- 


endothelioma. (e) Reticulo-endothelial sarcoma. 
5. Nerve Elements. (a) Neuroma. (6) Neuro- 
sarcoma. 


Benign tumours are found both in men and lower 
animals, especially in the dog, and the section from 
this case when examined by a veterinary pathologist 
was deemed as being identical to those found in dogs. 
The benign tumours show a transition to malignant 
types. The type of tumour found in the case to be 
described was that of hemangio-endothelioma con- 
sisting of a diffuse growth of vascular tissue with 
proliferation of the endothelial cells. This type in 
the past would have been called an angiosarcoma 
because of the microscopical appearance and macro- 
scopical metastases. Willis (1948) whilst admitting 
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that malignant growths probably do occur and 
metastasize, states that they are very rare and most 
supposed examples are either multifocal hamarto- 
mata or vascular tumours of other kinds. 


CASE REPORT 


History.—D. L., a farmer aged 46, was admitted to 
hospital on Aug. 12, 1947, complaining of discomfort in 
the left hypochondrium for the last nine months. The 
discomfort radiated to his epigastrium and was aggravated 
by exercise and by lying down; he said he felt well 
except for recent slight dyspnoea on exertion. There had 
been a loss of a stone and a half in weight during this 
period ; there was nothing relevant in his family history. 

On EXAMINATION.—He was a well-built man with a 
sallow complexion. The abdomen revealed a very large, 
hard mass with an irregular edge and surface extending 
from under the left costal margin to the umbilicus ; the 
mass moved slightly with respiration. The blood- 
pressure was 155/75. 

The diagnosis was one of enlarged spleen, but even 
after the investigations were complete the pathology was 
in doubt. 

The following investigations were carried out, but 
the results did not indicate the nature or cause of the 
splenic enlargement :— 

Blood-picture.—Hezmoglobin §8 per cent ; Red blood- 
cells 3,600,000 per c.mm.; White blood-cells 7300 per 
c.mm. ; Platelets 200,000 per c.mm. 

Differential Count.—Neutrophils 4200 (§8 per cent); 
lymphocytes 2000 (28 per cent); Monocytes 700 (9 per 
cent) ; Eosinophils 400 (8 per cent). No abnormal cells 
seen. 

Sternal marrow punctures: myeloid-erythroid ratio 
within normal limits, no evidence of leukaemia, very slight 
eosinophilia. 

X-Ray Examination.—Radiographs showed a soft- 
tissue mass in the left hypochondrium displacing the 
stomach and intestines to the right. An intravenous 
pyelogram showed the left renal pelvis to be dilated but 
normal in position. 

E.C.G., L.V. 

Blood W.R., negative. 

N.P.N., 35 mg. per cent. 

Feces, no occult blood or ova found. 

AT OPERATION.—Under pentothal, nitrous oxide, gas, 
oxygen, and ether anesthesia. Through a left transrectal 
incision a very large multilobulated spleen was found 
adherent to the diaphragm and posterior abdominal wall. 
Many thin-walled dilated veins ran over its surface and 
bled easily during manipulations. No deposits were 
seen or felt in the liver, peritoneal cavity, or pelvis, and 
splenectomy was performed. 
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The convalescence was uneventful and the patient has 
recently reported that he is in excellent health, five years 
followin; operation. 

PATHOLOGY.— 

Macroscopical appearance: The spleen was large, 
hard, irregular, multilobulated, measuring 30 = 24 x 
12cm. There were many bare areas where it had been 
adherent to the diaphragm and adjacent tissues. The 
cut surface (Fig. 7¢) displayed two tumour masses 
filling over two-thirds of the splenic surface and leaving 
relatively little normal tissue ; two triangular areas of 
fairly normal splenic tissue were invaded by small nodules 
of the growth ; a poor fibrous capsule formed by com- 

ressed splenic tissue surrounded the tumours. Patches 
of hemorrhage showed green-grey pigmentation due to 


Fic. 70.—Shows the cut surfaces of the spleen with two 
tumour masses with very little residual normal splenic tissue. 


altered hemoglobin and at one area there was some 
calcification. 

Microscopical appearance: There was little normal 
splenic pulp with Malpighian corpuscles and only a few 
trabecula appeared normal. The tumour tissue in most 
areas was solid with endothelial cells which enclosed small 
blood-spaces (Fig. 71). The boundaries of the cell 
cytoplasm could hardly be distinguished and mitotic 
figures were very scanty. There were scattered areas of 
hemorrhage with numerous polymorphs which may have 
been areas of erythropoiesis, but no giant cells were to be 
seen ; some pigment was also present. 

The main characteristic was the endothelial-cell 
proliferation in masses or surrounding blood-spaces. 
The reticulo-endothelial cells, being distinguished by 
their nuclei rich in chromatin, did not take part in the 
neoplastic proliferation. The cells were well differentiated 
re could not be regarded as a sarcomatous growth 

1g. 72). 


DISCUSSION 


A review of the literature emphasizes the com- 
parative rarity of primary neoplasms of the spleen. 
Smith and Rusk (1923) made the first real review of 
primary malignant splenic growths when they 
coilected 104 recorded cases and added 2 of their 
own. Many of the early cases were labelled angio- 
sarcomata which now would probably be termed 
‘.adotheliomata’. In this series the males pre- 
d minated and there were 7 deaths in 39 operations, 
a: d of the 32 who recovered, 11 showed evidence of 
n etastasis up to nine years following operation, the 
n etastases were usually blood-borne but occasionally 
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spread via the lymphatics. In the series 13 per cent 
had suffered from malaria and 4 per cent had a 
positive blood W.R. 

Zeno and Cid (1930) reported a similar case to 
the one described above and the patient was alive 
four years after the operation, whilst Biller (1938) 


F1G. 71.—Showing almost complete absence of normal splenic 
pulp, which has been replaced by masses of endothelial cells. 
(x 40. 


described an endothelioma of the spleen which 
metastasized to regional nodes only and death was due 
to perforation of the splenic flexure of the colon. 
Hausmann and Gaarde (1943), whose classification 
is quoted above, described a further series of 45 
cases of malignant tumours of the spleen including 
3 cases of hemangio-endothelioma. Bostick (1945), 
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Fic. 72.— Showing the marked endothelial-cell proliferation 
surrounding blood-spaces. ( 312.) 


in reporting a total of 157 primary splenic neoplasms, 
described 1 case presenting as a hemoperitoneum 
due to rupture of atumour. It is interesting to note 
that in some of the cases described, although the 
primary growth appeared microscopically benign, 
often secondary malignant deposits were found. 
There is general agreement that the differential 
diagnosis of malaria, syphilis, leukemia, and splenic 
anemia is difficult in cases where the blood-picture 
is not typical, but if the spleen is hard, malignancy 
should be suspected and laparotomy performed. 
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SUMMARY 


A case of hemangio-endothelioma of the spleen 
is reported. This type of tumour differs from a 
hemangioma by proliferation of the endothelial cells 
and from an endothelioma by forming new blood- 
spaces and is initially a benign neoplasm. ‘Tumours 
of such type if not removed may become malignant, 
as manifested by secondary deposits appearing in 
lymph-nodes or other viscera. 

Since acceptance of the above for publication, 
the patient reported to another hospital with a mass 
in the right side of the abdomen and at operation 
the liver was found to be diffusely involved by 
nodules which proved to be of similar nature to the 
original condition found in the spleen. This final 
development indicates that even though at the 
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initial operation the condition appeared to be op. 
fined to the spleen and after operation the patien, 
was apparently well for over four years, the tumoy; 
was in fact of malignant character. 
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THE relief of dysphagia, stridor, and recurrent 
pulmonary infections which Gross (1945) achieved 
so brilliantly by division and re-alinement of aortic 
arch abnormalities illuminated the practical applica- 
tion of many previous and contemporary researches 
of an apparently academic nature. Aortic arch 
abnormalities are relatively common, but rarely cause 
dyspnoea, stridor, or dysphagia. These arise only 
when the trachea or cesophagus, or both, are com- 
pressed. Obstructive symptoms in infancy usually 
include both stridor and dysphagia, which may be 
slight or severe but which often tend to decrease. 
Dysphagia lusoria (Bayford, 1789) usually becomes 
obvious in later life probably as the result of ather- 
omatous enlargement of the compressing vessels, 
of which the most common is an aberrant right sub- 
clavian artery that passes in most instances behind 
the cesophagus. As early as 1899 Holzapfel had 
collected 200 examples of anomalous right sub- 
clavian artery. Our interpretation of the nature of 
the anomaly in the patient described here may be 
open to possible criticism: surgical division of the 
aortic arch was relatively simple and has relieved 
gross symptoms in an infant who appeared moribund 
on several occasions. We believe it is a double aortic 
arch and not an anomalous right subclavian artery. 
To simplify discussion, the classification of major 
anomalies of the aortic arch and great vessels given 
by Neuhauser (1946) and Gross and Ware (1946) 
is of help :— 

I. RiGHT AORTIC ARCH. 

A. Situs Inversus Viscerum. 
B. Right Aortic Arch without Inversion. 

1. Anterior type.—The aortic arch is anterior 
to the trachea, and the descending aorta 
is on the right side. 

2. Posterior type-—The aorta passes to 
left behind the csophagus and the 
descending aorta courses to the right of 
the normal left-sided position. 

a. Right aortic arch in which the subclavian 
artery arises last from the arch and 
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crosses behind the esophagus to its 
distribution. 

6. Right aortic arch in which no _ vessel 
arising from the arch crosses the mid- 
line posterior to the esophagus. 

c. Right aortic arch with a persistent left 
aortic diverticulum giving origin tw 
the left subclavian artery. No vessel 
from the arch crosses the midline 
posteriorly. 

* II. DouBLe Aortic ARCH. 
A. Both Aortic Limbs Patent. 
B. One Aortic Limb Obliterated. 
* III. ANOMALOUS RIGHT SUBCLAVIAN ARTERY. 
The artery arises last from a normal aortic arch 
and crosses the midline to its distribution on 
the right side. 
IV. PATENT Ductus ARTERIOSUS. 
V. COARCTATION OF THE AORTA. 

The History.—‘“ The onset of symptoms is 
usually in infancy and the patients with this syndrome 
usually present stridorous breathing, mild dysphagia, 
head retraction, chronic cough, and frequent attacks 
of pulmonary infection. The stridor is usually made 
worse by feeding.” (Neuhauser, 1946, quoting the 
clinical picture as presented by Wolman, 1939.) 


CASE REPORT 


Robert P., aged 6 months, was admitted to the 
Children’s Hospital, Birmingham, from Selly Oak Hospital 
on June 16, 1950, as an emergency. We are indebted to 
Dr. Masterman and Dr. Blachford for sending this patient 
to us with details of the early history and to Dr. Tennant, 
Radiologist at Selly Oak, who investigated the infant 
radiologically (a difficult task in view of the terrifying 
bouts of stridor and dyspnoea that attacked this chil.)). 

Born prematurely at 8 months, the infant weighed 
6 Ib. § oz. at birth, and had difficulty with breathing 
from the first day; feeding by a combination ©: the 
breast and Trufood was interrupted by attacks of vor ting 


lust 


* (The anomaly under discussion in this paper 
belong to one or other of these groups.) 
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hoking during the feeds. Three weeks after 
pirth th infant was admitted to Selly Oak Hospital 
pecause Of stridor and pyrexia: a radiograph of the 
chest showed collapse of the right middle lobe, which 
re-expanded in a few days. Recovery, however, was 
‘delayed by an increase in the attacks of vomiting, which 
led to considerable emaciation. At the end of February, 
1950, a pyloric tumour was palpated and the diagnosis 
of pyloric stenosis confirmed by a barium meal. A 
Ramstedt’s operation (Mr. James Gore) was performed 
with instant relief of vomiting and the nutrition rapidly 
improved. But stridor continued and was always aggra- 
vated by feeds which had to be given with the infant lying 
on the abdomen : if feeding was attempted in the normal 
position severe cyanosis proceeding almost to unconscious- 
ness followed. 

On June 4 one of us (A. L. d’A.) was asked by Dr. 
Masterman to see the child: at this stage the infant 
was a little better but had stridor, aggravated as usual 
by feeding. A diagnosis of ‘ vascular ring’ was made, 
largely on the radiological appearance (Figs. 73-75) 
and an angiocardiographic examination was considered 
asa method of providing fuller explanation of the vascular 
anomaly. 

On June 17 the infant’s condition suddenly deterio- 
rated, the attacks of cyanosis and stridor being so frequent 
that several times in the day it was felt the child would 
die. The weight was 11 Ib. 2 oz. (average for this age is 
16 lb.). The head was held fully retracted and the child 
atonce developed deep cyanosis on being sat up. Between 
the attacks of cyanosis, always associated with stridor, 
the colour was pale and grey. The infant was not notably 
dehydrated ; the temperature was 102° with a pulse of 
1§0-160 and a respiration rate of 60. The radiological 
diagnosis of aortic vascular ring having been made, and 
there being an obvious posterior indentation as well as 
lateral compression of the csophagus and trachea, a 
left thoracotomy was preferred to a right one as access 
was considered easier on that side where no superior 
vena cava would be encountered. 

At OPERATION (9.30 p.m., June 17).— Intratracheal 
cyclopropane and oxygen (Miss Galbraith). After a 
careful induction the colour improved. The left chest 
was opened through a posterolateral incision after resec- 
tion of the 4th rib: the aortic arch appeared to be normal 
in size and appearance and gave off a normally placed 
left common carotid and left subclavian artery. There 
was a well-developed, rather taut, ligamentum arteriosum ; 
the subclavian vessel was dissected free from its bed and 
lifted upwards and to the right by encircling umbilical 
tape. This revealed a large vessel arising from the back 
of the apparently normal aortic arch at the level of the 
left subclavian artery. This vessel, larger in calibre than 
either the carotid or subclavian artery, coursed medially 
and transversely behind the cesophagus ; its compression 
in no way altered the pulse in the right radial artery or 
in the right carotid vessels. It left the aorta from a 
‘diverticulum ’, aneurysmal in appearance, and at first 
it was thought to be an anomalous right subclavian artery. 
It was cleared freely of all adventitious covering, clamped 
in two places in small cholecystectomy forceps and 
divided ; each end was firmly secured by No. 25 linen 
thread ligatures. No alteration in the radial or carotid 
pulse on the right was noted. 

The osophagus, which was compressed antero- 
posteriorly and indented on its left side, regained a normal 
shap: as soon as the vessel was divided ; after the distal 
ligature had been tied the divided vessel on that side 
disayypeared completely from view. 

__ he lung was fully re-inflated and the chest closed 
with out drainage. 

_ LOST-OPERATIVE PROGRESS.—There was no complica- 
tion of any severity. The relief of dyspnoea was rapid, 
alth ugh a mild stridor continued for several weeks, 
Poss bly owing to the softening of the trachea from the 
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previous vascular compression. At no time did serious 
cyanosis develop and feeding in a normal position was 
rapidly re-established. The pyrexia present before 
operation abated and the temperature was normal within 
56 hours ; this no doubt was due to the re-expansion of 
the collapsed right upper lobe and was assisted by full 
chemotherapy (300,000 units of penicillin daily). The 
left lung re-expanded fully and no post-operative aspira- 
tion of air or fluid was required. 

The hyperextended position of the head was the last 
manifestation of the tracheal obstruction to disappear. 

The infant left the hospital on the twentieth post- 
operative day. Seen three months later the child had 
thrived and the weight had increased from 11 Ib. 2 oz. 
to 18 lb. 3 oz. 


The Development of the Aortic Arch.— 
After the development of the headfold, each primitive 
aorta is often described as being composed of a 
ventral aorta and a dorsal aorta, the cranial ends of 
which are joined together by the first aortic arch. 
The ventral aorte are said to be in continuity below 
with the endothelial heart tubes ; but Congdon (1922) 
believes that at no stage is there any structure which 
may be termed a ventral aorta. The endothelial 
heart tubes fuse to form the primitive heart ; this 
process of fusion extends cranially and results in the 
formation of a single aortic sac. Whether or not 
the aortic sac, either in whole or in part represents a 
fusion of the ‘ ventral aortz ’, it is a definite structure 
which is continuous with the primitive heart and is 
connected with the right and left dorsal aorte through 
the first aortic arches. As the heart descends, the 
aortic sac becomes connected to the dorsal aorte by 
five more pairs of aortic arches. These arches are 
developed in the pharyngeal region and lie behind 
the first arch. 

The caudal portions of the dorsal aorte fuse to 
form a single vessel. This process of fusion extends 
cranially but does not reach as far as the pharyngeal 
region. Each pair of aortic arches runs across the 
side wall of the digestive tube, so that at a certain 
stage of development, any one pair of aortic arches, 
together with the aortic sac and the dorsal aorta, may 
form a complete vascular ring, or collar, around the 
cesophagus. 

In the normal course of development, the 
portions of the dorsal aorte connecting the third 
and fourth arches disappear; so does the right 
dorsal aorta between the right fourth arch and the 
junction of the two dorsal aorte. In this way, the 
arch of the aorta in the adult is formed from the left 
side of the aortic sac and the left fourth aortic arch. 

If the appropriate portion of,the right dorsal 
aorta persists, there are two aorta, which arise from 
the heart and join as a single vessel after passing 
on either side of the cesophagus and trachea. In 
other words, the vascular ring formed by the fourth 
pair of aortic arches persists. This is the normal 
state of affairs in the frog. 

In such a case, the relations of the left aorta are 
normal, but the innominate artery is usually absent. 
The right aorta travels behind the cesophagus and 
trachea to join the left aorta immediately beyond 
the origin of the left subclavian artery. It usually 
gives off a right subclavian and a right common 
carotid artery (Herbut, 1943). 

In most of the anomalies of this type described 
in the literature, the right or posterior aorta is 
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considerably larger than the left (Arkin, 1936; 
Gordon, 1947; Sweet, Findlay, and Reyersbach, 
1947). In this patient the reverse was true and the 
left aorta was normal in size. At operation, the most 
striking fact was the apparently normal appearance of 
the anatomy, and the abnormality was not discovered 
until after considerable dissection. It is interesting 
that in the case described by Gordon, in which 
operation was attempted and in which the left aorta 


FiG. 73.— Lateral chest radiograph, showing right middle 


lobe collapse and the tracheal narrowing opposite the third 
dorsal vertebra. 


was larger than the right, the procedure was aban- 
doned as no abnormality was discovered during the 
thoracic exploration. 

The Radiological Appearances.—The impor- 
tant features of the pre-operative films are the 
constant appearance of tracheal narrowing opposite 
the third dorsal vertebra, the absence of tracheal 
and, cesophageal displacement, the compression of 
the cesophagus by indentations on all sides (i.e., on 
the left, right, anterior, and posterior borders), and 
the appearance and disappearance of areas of 
atelectasis in the lung. 

The detailed reading of the films is as follows :— 

Feb. 24, 1950 (six weeks after birth): the 
cardiac and mediastinal shadows are normal; the 
right middle lobe is collapsed. The lateral radio- 
graph (Fig. 73) discloses tracheal narrowing opposite 
the third dorsal vertebra, which involves a segment 
equal in length to one and a half vertebral bodies. 
The narrowing consists predominantly of a concave 
impression in the anterior tracheal wall ; the trachea 
itself is not displaced. 
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March 1, 1950: The middle lobe has pp. 
expanded, but the crowding of the lung 1 iarkings 
in the right upper lobe, together with an < levation 
of the lesser fissure, indicates partial collapse; the 
tracheal narrowing appears as in the raciograph 
taken a week previously. 

A barium swallow on this date shows the cesopha- 
gus to be narrowed by a smooth impression on each 
lateral border (Fig. 74). 


Fic. 74.— The cesophagus has indentations on both left and 
right borders. The middle lobe has re-expanded but there is 
partial right upper lobe collapse. 


The right-sided impression lies opposite the 
second and third dorsal vertebrae, that on the left 
being in the neighbourhood of the third and fourth 
vertebrz, so that the total area of narrowing involves 
a length nearly equivalent to three vertebral bodies. 
The cesophagus, as the trachea, is not displaced. 

In the left anterior oblique view, narrowing by 4 
posterior impression (opposite the third dorsal 
vertebra) and a similar anterior impression, slightly 
higher and somewhat deeper than the posterior one, 
is clearly seen (Fig. 75). Below the area of constric- 
tion the cesophagus is very slightly displaced forwards. 
The air shadow of the trachea can be seen closely 
applied to the front of the barium, and following the 
course of the anterior impression. 

Comment on Radiological Findings.—There 1s 
evidence of compression of both the trachea and 
the cesophagus at the level of the aortic arch. ‘The 
cesophagus is compressed on all sides—on its left, 
right, anterior, and posterior borders. 

These appearances agree exactly with those 
described and illustrated by Neuhauser (1946) as 
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DOUBLE AORTIC ARCH 


diagnostic of a double aortic arch. However, the 
posterior cesophageal impression in his pictures is 
larger than the anterior, which is in agreement with 
the operative findings (Gross, 1945) of a larger right 
(posterior) arch. In the present example the anterior 
esophageal impression is larger than the posterior. 
This agrees with the operative finding of a smaller 
vessel posteriorly. 

In one of Neuhauser’s patients there was erosion 
of the anterior aspect of several of the vertebral 
bodies at the left of the aortic arch, a finding not 
present here but perhaps not to be expected with 
the smaller vessel posteriorly. 

The normal appearance of the superior mediasti- 
num in the chest radiographs is not unusual, for the 
aortic knuckle is rarely seen in infancy. 

Radiologically, the differential diagnosis appears 
to be from :— 

1. A vascular ring produced by a posterior right 
aortic arch and the ligamentum arteriosum. (The 
ligamentum—or a patent ductus—pulls the pulmo- 
nary artery back against the trachea, while the right 
aortic arch compresses the cesophagus from behind ; 
the common carotid may contribute to the anterior 
compression.) 

2. An anomalous subclavian artery (the right 
subclavian arising last from the aortic arch and 
crossing the midline, usually behind the cesophagus). 

The first appears to be more difficult to differen- 
tiate. As Neuhauser points out, in such a vascular 
ring the posterior impression on the cesophagus 
would be of a size that would be associated with an 
aorta of the usual diameter, while in the double arch 
the posterior defect is rarely more than half the 
expected size. In the present example the slightly 
larger anterior defect militates against there being 
a posterior arch and a ligamentum arteriosum 
producing the ring, while the operative findings con- 
firm their exclusion as the cause of the compression. 

The appearances produced by an anomalous 
right subclavian artery are more obviously different. 
The vessel passes upwards from left to right on a 
level higher than the aortic arch, usually behind the 
esophagus. It produces a single notched defect, on 
the left posterolateral aspect (or on the anterior 
aspect on the rare occasion when the artery runs 
in front of the cesophagus). In the anteroposterior 
position it may show as an oblique half-shadow 
defect if thin barium is used, but it does not pro- 
duce impressions on both lateral borders of the 
esophagus. Nor does it compress the trachea. 
Thus it would appear to be excluded here. 


SUMMARY 


An account is given of a child of six months in 
whom a vascular ring, probably a double aortic arch, 
produced severe respiratory embarrassment that 


necessitated emergency operation. 
posterior arch produced dramatic improvement. 


TREATED SURGICALLY 73 
Division of the 


It was notable that at operation the anatomy 


appeared normal on first inspection and considerable 


Fic. 75.—Left oblique view. Tic gsophagus is indented 


both anteriorly and posteriorly. The trachea can be seen to 
follow the curve of the anterior incden/ation. 


dissection was necessary before the abnormality was 
revealed. 

The embryology and radiology of the condition 
is discussed. 
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SIMPLE cyst of the kidney is not so academic a subject 
as its comparative rarity suggests, and it presents 
many aspects of extreme interest. Although not a very 
common condition it does appear in average general 
surgical practice sufficiently often to be of interest 
both to general surgeons and urologists. The main 
problem is diagnostic, and its real importance lies in 
its possible confusion with growth. Other interesting 
problems concern pathogenesis and treatment, and 
will be mentioned briefly later. Five cases of this 


76.—Case 1. 


FIG. Intravenous pyelogram showing 


soft-tissue shadow at the upper pole of the right kidney and 
depression of the kidney. 


condition are recorded, illustrating the type of prob- 
lem as it commonly presents. A brief review of the 
condition follows. 


CASE REPORTS 


Case 1.—A woman, aged 47, complained of vague 
abdominal pain, occasional retching, and some slight 
frequency of micturition, with occasional inability to 
hold her water. There were no other significant symp- 
toms. Her doctor, on examining her, found a large 
tumour in the right of the abdomen, which he thought 
was a gall-bladder because of the retching. 

On examination there was a large, round, mobile 
swelling in the right flank which was thought to be a 
mobile kidney swelling. An intravenous pyelogram was 
made and showed a large round mass in the upper pole 
of the right kidney (Fig. 76). It was thought to be a 
cyst rather than a neoplasm and exploration was advised. 
The patient refused this. A year later she re-appeared 
complaining of more severe pain on the right side and was 
quite willing to undergo operation. Exposure of the 
right kidney revealed a large cyst about 5 in. in diameter 
pushing the kidney medially. The cyst was attached to 


JOURNAL OF SURGERY 


SIMPLE RENAL CYSTS 
By S. GLASER, Batu 


the upper pole of the kidney by a small area and hardly 
involved the renal parenchyma at all. There was no 
other cyst to be seen. The cyst was excised level with the 
kidney and the remaining lining cauterized with 50 per 
cent phenol in glycerin. 

Pathological report: ‘“‘On section the cyst wall 
consisted of fibrous tissue with scattered dilated tubules 
lined by low flattened epithelial cells and containing 
albuminous eosinophil contents. There was no epithelial 
lining of the main cyst. The fluid from the cyst had the 
following properties: it was clear and yellow in colour, 


showing 


Fic. 77.—Case 2. Retrograde og 
e right ey wit 


soft-tissue shadow at the lower pole of t 
deformed pelvis and dilated calices. 


specific gravity 1008, reaction neutral, albumin + — +, 
chlorides +++, urea 50 mg. per cent. The fluid is 
not urine. It has the properties usually associated with 
solitary cysts of congenital origin.” 

Post-operative course and follow-up were uneventful. 


Case 2.—A woman, aged 70, presented with a six 
months’ history of increased swelling of the abdomen. 
There were no urinary symptoms. 

On examination there was an extremely mobile tumour 
in the right abdomen and diagnoses of the case, which 
was shown at a surgical conference, ranged from ovarian 
tumour to cyst of the kidney. Intravenous pyelogram 
and retrograde pyelograms showed the tumour to be a 
swelling associated with the lower pole of the right kidney 
(Fig. 77). The pre-operative diagnosis was cyst of the 
kidney and exploration was advised. At operation the 
right kidney was exposed and was found to have one 
large and two small cysts at the lower pole. The cysts 
were excised down to kidney level and the remaining 
lining cauterized with 50 per cent carbolic in glycerin. 

Post-operative period and follow-up were unevent ul. 


Case 3.—A man, aged 64, was first seen with ach ng 
pain in the right loin associated with frequency of 
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mictur''ion. The urological examination at that stage was 
inconclusive. He re-appeared a year later complaining 
of the same symptoms. Retrograde pyelography at that 
stage snowed a filling defect of the right renal pelvis with 
dilatation and loss of cupping of the lower pole calices 
Fig. 78). The radiological diagnosis was renal tumour. 
Exploration was advised. At operation a large cyst, 
>in. in diameter, was found on the anterior surface of the 
kidney. There was one very small cyst nearer the outer 
porder. The cyst walls were cut away to the level of the 
kidney and the remaining lining cauterized with carbolic. 
Post-operative period and follow-up were uneventful. 


Case 4.—A woman of 61 presented with wasting, 
vague general abdominal discomfort, and some pain after 
meals. ‘There were no urinary symptoms. 

On examination she was an ill, wasted woman. There 
was a large mass in the right abdomen which was thought 
tobe renal. Intravenous pyelography showed distortion 
of the pelvis and calices of the right kidney, which was 


Fic. 78.—Case 3. Retrograde pyelogram showing 
smooth round swelling separating the middle and upper 
~_ of the right kidney and indenting the pelvis (cf. 
‘ig. 82). 


thought to be neoplastic (Fig. 79). Attempts at retro- 
grade pyelography failed. Exploration of the right kidney 
revealed a large multilocular cyst at the upper pole. The 
lower part of the kidney appeared unaffected and normal. 
The cysts were excised down to the level of the kidney 
and the remaining lining carbolized. 

Pathological report: ‘“‘ Cyst wall consisted mainly of 
fibrous tissue in which are embedded a few disorganized 
renal tubules. Fluid pale yellow. Contains protein 
+--+, and urea 0-19 per cent.” 

Post-operative period and follow-up were uneventful. 


Case 5.—A man, aged 35, presented with a seven-year 
history of frequency of micturition, hourly by day and 
up to four times by night. He was seen in my absence 
by a deputy who noted that he was a healthy looking man ; 
his abdomen was well covered, moved equally, had no 
terderness, and no abnormal viscus was palpable. 
In estigations were initiated with a provisional diagnosis 
of cystitis. Urine showed a trace of albumin, a few 
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degenerate pus cells, and was sterile on culture. The 
intravenous pyelogram was reported as follows: ‘“ The 
plain X-ray shows considerable enlargement of the left 


Fic. 79.—Case 4. Intravenous pyelogram showing 
soft-tissue shadow with stretching and displacement of the 
pelvis and calices. 


kidney. The excretion pyelogram shows bilateral bifid 
renal pelves. There is considerable enlargement of the 
left kidney and poor filling of the lower pole with separa- 
tion of the ureters. The appearances are highly 


FIG. 


showing 
bilateral double kidneys. On the left the two pelves are 
separated and the upper ureter is displaced medially. 


80.—Case §. Retrograde pyelogram 


suspicious of an intrinsic renal tumour.” Cystoscopy 
was performed and retrograde pyelograms made on which 
the report was identical with the above (Fig. 80). The 
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patient was therefore written for as an urgent admission, 
but refused to come in. At my request his doctor sent 
him to out-patients again. This was the first time I had 
seen him and was four months after his original attendance. 
I noted a palpable tumour in the left abdomen, easily felt 
in the loin. After much argument the patient still refused 
to come in, but agreed to see another surgeon provided 
it was elsewhere. I arranged for him to see a colleague 
who agreed that there was a left renal mass present and 
strongly advised exploration. In spite of this, the patient 
still refused to come in until several months later, nearly 
a year from his first attendance. On examination he was 
found to have a firm palpable mass in the left abdomen 
moving little with respiration. Pre-operative diagnosis 
was renal growth, probably inoperable. 

Operation showed the swelling to be a large spleen. 
(See Smith, 1948, where the opposite error occurred.) 
The left kidney was large and contained a few central 
cysts, which probably accounted for the pyelographic 
appearance. Nothing was done about them. 

Post-operative course was uneventful. The patient 
remained true to form and refused to allow the physicians 
to investigate his splenomegaly. 

This case illustrates the ease with which it is possible 
to mistake splenic and renal swellings. The two 
misleading factors here were the initial (presumably 
inaccurate) observation that he had no palpable abdominal 
mass and the coincidental finding of a pyelographic 
abnormality. 


TABULAR SUMMARY OF CASES 


PRE- 
LEADING 
Sex | AGE OPERATIVE POLE ‘TREATMENT 
SYMPTOMS DIAGNOSIS 
yi ® 47 | Pain and Cyst Upper | Partial re- 
tumour moval of cyst 
2 | F. 70 | Tumour Cyst Lower | Partial re- 
moval of cyst 
3 |M.| 64 | Pain and Tumour | Central | Partial re- 
frequency moval of cyst 
4 | F. 61 | Cachexiaand | Tumour | Upper | Partial re- 
tumour moval of cyst 
5 |M.| 35 | Frequency Tumour | Central | Nil 


DISCUSSION 


Aetiology.—Little certain emerges from a welter 
of aetiological theories. Simple cyst of the kidney 
must be distinguished, first, from the small cysts 
found in nephritic kidneys. These are probably 
retention cysts resulting from occlusion to tubules by 
fibrosis. Secondly, it must be distinguished from 
congenital polycystic kidney, which is a familial 
disease and in which the defect is congenital. Simple 
cyst may also be congenital and arise in a similar way 
to polycystic kidney. Or it may result from tubular 
obstruction. If the latter, it is not a retention cyst 
with continued secretion because the fluid is not 
urine. Some alteration must occur in the blood- 
supply as claimed by Hepler (1930), who produced 
similar cysts experimentally. This view is supported 
very slightly by the age incidence of the disease, 
fourth decade or later, but it does occur in young 
people, e.g. Smith’s (1948) case in a boy of 18. 
Arguments exist in favour of both views. 

Incidence.—Simple renal cyst is a comparatively 
rare condition. Even at purely urological clinics it is 
not a common finding. Young (1926) had not found 
any up to 1926 at the Brady Institute in 12,500 
urological cases. Twenty years later Lowsley and 
Kirwin (1944) state that over 300 have been recorded. 
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More recently, St. Peter’s Hospital report fo: 1948 
does not record a case, nor does the 1949 repurt fo, 
St. Peter’s and St. Paul’s Hospitals. The 1949 cepor 
for the United Bristol Hospitals, Genito-vrinay 
Department, records 1 case. In the clinica\ are 
served by the Royal United Hospital, Bath, com) rising 
a little over a quarter million people and not drained 
to any appreciable extent by other large hospitals, 
6 cases have occurred in the last five years, of which 
the five already recorded have been dealt with by the 
author. 

Pathology.—Simple cysts of the kidney ar 
usually unilateral. They most frequently occur ip 
the cortex, but even when the medulla appears to be 
involved the cysts do not communicate with the pelvis 
or calices. This most important fact in the pathology 
of the disease forms the decisive factor in planning 
treatment. Usually the cysts are polar but they may 
be centrally placed. Simple cysts may be single, 
multiple, or multilocular. Although some authors 
distinguish solitary cyst from multiple or multilocular 
cysts, there is so little factual knowledge about their 
respective pathogenesis that such distinctions seem 
hardly justified. They are probably all variants of 
the same disease process. 

The fluid contained in the cysts is not urine. It 
is usually clear, containing protein, chloride, and 
only a trace of urea. In the two cases in this series 
where the fluid was analysed, the urea was 0-05 per 
cent and o-19 per cent. In some cases it is blood- 
stained. A hemorrhagic cyst, however, should make 
the surgeon suspicious of cystic change in a neo- 
plasm. 

Clinical Features.—Symptoms are not pathog- 
nomonic. The condition is usually noted in middle 
life and more frequently in women than men. The 
main symptoms are due either to pressure effects 
in the kidney or on surrounding tissues, or to the 
presence of the lump. Hematuria is rare. Hyper- 
tension associated with solitary cyst has been re- 
ported in 2 cases, in one of which excision of 
the cyst produced a satisfactory maintained fall 
in blood-pressure (Kreutzmann, 1947). Rupture, 
spontaneous or traumatic, has been reported, and 
also sudden spontaneous hemorrhage of major 
degree into the cyst (Powell, 1950). 

Diagnosis.—Urography is the most important 
single investigation but is not necessarily diagnostic. 
In the plain film a rounded soft-tissue tumour may 
be recognizable, and its homogeneous density may 
suggest fluid. The kidney or ureter may be dis- 
placed. There may be compression and flattening 
or stretching of calices and pelvis, or distension and 
clubbing behind the obstruction. In spite of the 
deformity, however, the pelvic and caliceal outlines 
remain smooth. The foregoing signs are all equally 
well produced by tumour and it is impossible to 
distinguish with certainty between the two. Prather 
(1950), in a detailed study, attempted to find an 
infallible diagnostic guide between renal tumour 
and renal cyst but concluded after a study of history, 
signs, laboratory data, and X-ray findings, that 
surgical exposure of the lesion is the only reliable 
method. He illustrated a striking case of a kidney 
containing both a simple cyst and a carcinoma. 

The following two cases illustrate the danger of 
being satisfied with a clinical or radiological diagno «1s 
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of a simple cyst. Fig. 81 is the pyelogram of a 
woman. who reported with an attack of right renal 
colic. Investigations led to the diagnosis of simple 
cyst of the right kidney, a diagnosis supported by a 
coincident congenital deformity of the left kidney. 
Persistent symptoms led to exploration and a hyper- 
nephroma was removed. Fig. 82 is a similar case 


Fic. 81.—Intravenous pyelogram of a case of carcinoma of 
the right kidney, mistakenly diagnosed as cyst. 


where a smooth round deformity was associated with 
a story of recurrent pyelitis extending back seven 
years. The pre-operative diagnosis was simple cyst 
causing caliceal obstruction with recurrent infection. 
Operation was advised because of the severity of the 
symptoms and a hypernephroma was found and 
removed. 

Treatment.—It has been argued that simple 
cyst of the kidney is a benign lesion, tends to grow 
away from the kidney, causes little destruction of the 
parenchyma, and is therefore best treated expectantly 
with periodic radiological check. If it were possible 
to diagnose the condition with certainty this would 
be a reasonable attitude. But there is no way of 
removing the element of doubt from the mind of the 
surgeon. Even aspiration, which has been advocated, 
can be misleading (Prather, 1950). Exploration is 
essential and is the only way of being certain that a 
more serious lesion is not being overlooked. Two 
cases have been quoted to illustrate the importance 
of not accepting a radiological diagnosis of cyst as 
conclusive. 

Exposure will be by one of the usual approaches, 
determined largely by the size and position of the 
tumour. In this small series three incisions have 
been used—oblique lumbar incision, transverse 
adominal incision, and Fey’s incision. When the 
k dney is exposed and the diagnosis confirmed, every 
e fort should be made to preserve the kidney, and it 
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must be rare not to achieve this. In all cases seen 


by the author, personally dealt with or seen as a 
spectator, it has been possible technically to preserve 
the kidney. 

Many methods of treatment have been reported 
and suggested—nephrectomy, partial nephrectomy, 
excision of the cyst with a thin layer of underlying 


Fic. 82.—Retrograde pyelogram of a case of carcinoma of the 
left kidney, mistakenly diagnosed as cyst. 


kidney, dissection of the cyst from the kidney, and 
even anastomosis of the cyst to the renal pelvis. 
The method that fulfils the criteria of simplicity and 


FiG. 83.—Diagrammatic representation of the operation 
for removal of the cyst wall down to the level of the kidney 


parenchyma. 


conservation of the kidney is to excise the cyst wall 
down to the level of kidney cortex (Fig. 83). The 
thin cyst wall is practically avascular and this pro- 
cedure produces no significant hemorrhage. Ex- 
cision of the cyst with a segment of adjacent cortex, 
or enucleation of the cyst as recommended in recent 
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British literature (“‘ Atlas of Urology” in Brit. 7. 
Urol., 1950, 22, and Winsbury-White, 1948) seems 
to be a more difficult and hazardous procedure. 
The occurrence of hemorrhage may be so severe and 
uncontrollable that what starts as a conservative 
removal may perforce be altered into a nephrectomy. 
There can be little doubt that the best method and 
the one that should be taught is simple excision of 
the cyst wall down to the level of the kidney. The 
remaining cyst lining can be destroyed by diathermy 
or chemicals such as Zenker’s solution or phenol. 
The last has been used in this series. Further 
thought about the matter fails to reveal any real need 
to do anything about the remaining lining, any more 
than one destroys the remains of the tunica vaginalis 
left after operation for hydrocele. In future cases it 
is proposed to leave the remnant of cyst lining un- 
touched. 

In all series a significant percentage of hemorr- 
hagic cysts have been malignant. It may be difficult 
at Operation to recognize the primary tumour which 
may be hidden by the cystic degeneration and 
hemorrhage. It is therefore safer to do a nephrec- 
tomy for hemorrhagic cysts. 
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SUMMARY 


1. Five cases of simple renal cyst are recorded 

2. The condition is reviewed briefly and a ple 
made for simple excision of the cyst wal! with 
minimal trauma to the kidney. 


I wish to thank Dr. H. J. Gibson and Dr. H. J, 
Heathcote for the two pathological reports ; Mr. 1. 
L. Fuller for allowing me to treat Case 2; and Mr 
C. E. Kindersley for allowing me to quote a case of 
carcinoma coming under his care. 
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FUNCTIONAL intestinal obstruction, commonly called 
‘ paretic ileus ’, is an affection of the mesenteric fan 
and particularly its upper part, in which the mesen- 
teric vessels become engorged and the segment of the 
bowel they serve purple-red in colour, greatly 
distended with gas, and, in its upper part, heavy 
with contained fluid. These appearances diminish 
as the search is pursued downwards, and beyond 
them the intestine is pale and more or less flattened, 
evidently by spastic contraction, for some force is 
required to drive the gas above downwards into it. 
Sometimes a quite abrupt line of demarcation is seen 
where the over-vascularized distended segment joins 
the flattened segment. 

These findings, familiar to all surgeons with 
experience in abdominal surgery, compel the assump- 
tion that the essence of the condition is some pro- 
found disturbance of the neurovascular mechanism 
within and behind the mesentery. Now the remark- 
able thing about the condition is that its initiating 
cause is generally seated at a considerable distance 
from that part of the mesentery affected, and not 
infrequently is outside the peritoneal cavity altogether. 

I stressed this point in the Bradshaw Lecture 
I delivered* in 1934 and recalled the very various 
lesions which may be antecedent to it. Most com- 
monly of all, it follows on operations on the lower 
abdominal contents, though in these the mesentery 
affected is remote from the operation area. The 
most immediate and acute example I ever saw 
followed on the partial strangulation of an ovary 
by a loop of ligature which had inadvertently got 


* Lancet, 1934, 2, 1312. 


FUNCTIONAL INTESTINAL OBSTRUCTION WITHOUT OBVIOUS 
ANTECEDENT CAUSE 


By VICTOR BONNEY 


around it. The symptoms and signs came on in 
less than 24 hours. 

Operations on the upper abdomen are ante- 
cedent to it with less frequency, though the area of 
trauma is much closer. 

Another peculiar feature is that its onset bears no 
fixed relation to the magnitude of the operation. | 
have known it follow very simple and clean procedures 
and, conversely, often fail to appear after exceedingly 
severe ones. Neither has it any fixed relation to 
sepsis, either prior to or following an operation, for 
the distension caused by peritonitis is a different 
thing altogether and never produces the symptoms 
of intestinal obstruction. As examples of extraperi- 
toneal initiation may be cited its occurrence after 
prostatectomy and operations on the kidney, after 
big effusions of blood behind the posterior peri- 
toneum, after injuries to the hip-joint (not always 
severe), and its association with the ‘ crush’ syndrome. 

In my Bradshaw Lecture, after considering all 
the available evidence, I came to the conclusion that 
the findings in functional obstruction could only be 
explained as the result of some agent or factor 
generated in the area of the initial trauma, and con- 
veyed to the neurovascular mechanism in or behind 
the mesentery either by the blood- or lymph-stream 
or along nerve-sheaths. It is certain that such con- 
veyance must take time, for the symptoms rarely 
develop immediately. 

I suggested that the factor was a product of tissue 
breakdown, and particularly of tissue the blood- 
supply of which had been interfered with but not 
entirely cut off. Assuming that such a factor does 
exist, is it possible for it to be formed by other 
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means than by trauma? I have lately seen a case 
which strongly suggests that it can. 


CASE REPORT 


A middle-aged woman in my employ was suddenly 
seized with acute colicky pain and vomiting. I did not 
see her until mext day, when the pain had largely 
subsided but bilious vomiting continued and the abdomen 
was somewhat distended. 

Next day the vomit was obviously intestinal and the 
distension increased and I got her moved to Hereford 
General Hospital under my friend Mr. Wood Power, who 
operated on her at once, I looking on. 

The appearances found were typical of functional 
obstruction, the upper jejunum distended and heavy with 
fluid, the lower jejunum distended with gas, great 
engorgement of the mesentery, and a quite marked 
demarcation between the affected bowel and the intestine 
beyond it. Careful search was made for any band or 
adhesion, or hole in the mesentery, or parietal peritoneum, 
which could have produced an organic obstruction, and 
nothing was found. Signs of mesenteric thrombosis 
were likewise absent. 

The abdomen was closed and gastric suction and 
transfusion started. The fluid sucked out remained 
fecal for four days, at the end of which time it cleared 
and the bowel was got open, after which the patient 
made a quick recovery. 


DISCUSSION 


Here is a case, then, in which all the findings of 
functional obstruction were present to a typical degree 
and yet no antecedent cause could be discovered. 
My colleague, Mr. Patey, tells me he had an exactly 
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similar case, and no doubt others are known to other 
surgeons. In view of the paucity of our knowledge 
as to the mechanism of functional obstruction, all 
such cases should be recorded. 

I have twice operated on functional obstruction 
occurring during pregnancy; on both occasions 
(they were before the days of suction) performing 
jejunostomy. I recorded these cases and others are 
to be found in the literature. I assumed at that 
time that the pregnancies in some way were the 
initiating cause, but the case which I now describe 
leaves me in doubt. 

We know no more to-day about the basic cause 
of functional obstruction than was known when 
I began surgery more than fifty years ago, and 
the threat of it was a constant nightmare to the 
abdominal surgeon.* Thanks to improved operative 
technique, improved anzsthesia, transfusion, prostig- 
min and acetylcholine, and gastro-intestinal suction, 
much of the menace has disappeared, and it is quite 
possible that future advances may abolish the condi- 
tion itself without ever its cause being known, as 
chlorosis and gout are disappearing. Until then, 
however, every case which throws light on the 
problem should be reported. 


* Since this paper was written my hypothesis of an 
agent has been greatly strengthened by the publication of 
two cases of functional (“‘ paretic”’) obstruction (both 
fatal) in which the condition was the result of the 
administration of hexamethonium given to reduce blood- 
pressure: Herson and Kelsall, Lancet 1951, I, 565, and 
Mackey and Shaw, Brit. med. 7., 1951, May 26. 


EXPERIMENTAL SURGERY 


By D. M. 


Every surgeon who has attempted to suture a wound 
in the abdomen of a straining patient knows that the 
strength of the abdominal wall is chiefly vested in its 
aponeurotic layers. The ease with which muscle 
and peritoneum tear if more than a very light strain 
is placed on them is a familiar and annoying experi- 
ence. Skin is of no value in maintaining the integrity of 
the abdominal wall ; it is so readily stretched that once 
a gap in the aponeurotic layers has developed, it forms 
no bar to the progressive enlargement of a hernia. 
The two most recent reviews on wound healing 
by Arey (1936) and by Localio, Casale, and Hinton 
(1943, a), contain little reference to the problem of 
healing of aponeurosis. Almost all work on wound 
healing has been carried out on skin, viscera, or on 
the healing of incisions through the whole abdominal 
wall (Lanman and Ingalls, 1937; Preston, 1940; 
Botsford, 1941; Localio and others, 1943, a, b). 
Howes, Sooy, and Harvey (1929) report that healing 
ir the anterior rectus sheath of the dog proceeds at 
the same rate as that in skin and stomach wall, but 
fiom the details in their article it is not possible to 
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determine how the value for normal aponeurosis was 
arrived at. 

The present investigation was designed to answer 
the following question: how soon does an incised 
wound in aponeurosis reach the tensile strength of 
its parent tissue ? 


EXPERIMENTAL METHOD 


Since knowledge of the rate and extent of healing 
and judgement of when it is complete must depend 
upon knowledge of the variations of strength of the 
parent tissue, it is clear that the essence of this 
problem is accurate control, and it was from this 
viewpoint that these experiments were planned. 

The details of the method used are as follows :— 

1. Adult rabbits weighing from 2 to 2°5 kg. were 
anzsthetized with intravenous sodium pentobarbital. 

2. The back was shaved, washed, and painted 
with 2 per cent iodine in alcohol. 

3. Under full sterile precautions a midline 
incision, 7°5 cm. long, was made in the skin of the 
back exposing the lumbar aponeurosis on each side. 
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4. Two transverse incisions, 5 cm. apart and 
2 cm. long, were made in the aponeurosis on the 
right side at right angles to the spine. 
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Fic. 84.—Diagram of incisions and strips of lumbodorsal 


aponeurosis of rabbits. 


After removal of sutures, strips A, B, 


C, and D are tested for tensile strength. A is then compared 


with B and C with D. 


Table I.—TENSILE STRENGTH OF IDENTICAL STRIPS 
OF PAPER AS TESTED BY THE METHOD USED IN THIS 


STUDY 


SPECIMEN 
No. 


TENSILE STRENGTH 
G. 


19 1840 
20 1590 
Mean 1704 +168 


They were 


was removed to expose the wounds (Fig. 84). The in di 
stitches were then removed and, using a perspex meth 
pattern exactly 2 cm. wide, 2-cm. strips of apo. laws 
neurosis were outlined on each side by indelible not 
pencil. These strips of fascia were then carefully restl 
excised with a sharp scalpel and placed in saline. cent 
Table I].—TENSILE STRENGTH (IN G.) OF 2-CM, Tab 
STRIPS FROM THE RIGHT AND LEFT LUMBAR 
APONEUROSIS OF NORMAL RABBITS 
RABBIT RIGHT LEFT DIFFERENCE PERCENTAGE 
No. DIFFERENCE 
I 2290 1940 35° 1$°3 
2 2970 2700 270 9'1 
3 3210 3220 10 
4 3910 3870 40 1-2 
5 3210 3270 60 18 
6 3810 3610 200 $°3 
7 2140 2010 130 6-0 
8 2380 1720 660 27°7 
9 2330 2240 90 38 
10 3080 3680 600 16°3 
Mean 2993 2826 167 55 
Thus two similar strips of aponeurosis were obtained, 
the one intact and the other containing two incised 
wounds. Each was divided into an upper and a rs 


lower half and tested for tensile strength in a mercury 


tensiometer (Douglas, 1949). 


For each animal four tensile strength values were 
therefore obtained, from an upper and a lower strip 


Table II].—TENSILE STRENGTH OF HEALING WOUNDS 


IN APONEUROSIS. 


on each side. The strips on the left were intact 
while those on the right contained a healed wound. 
One hundred and twenty animals were used in the 


study. 


Days 


SUTURES PLACED IN THE CONTROL 
STRIPS OF FASCIA AS WELL AS IN THE WOUNDS 


TENSILE STRENGTH (G.) 


Wound 


Control 


10 731 2141 
464 2282 

20 1282 2180 
1234 2090 

36 1804 
1396 1472 


1201 
1020 


1986 
1721 


56 


546 
458 


3682 
3102 


immediately sutured with four interrupted sutures of 
5/o serum proofed silk. The skin incision was then 
closed. 

At two-day intervals the animals were killed by 
intravenous pentobarbital and the skin of the back 


SOURCES OF ERROR 


There are many sources of error in the method -— 
a. In Mensuration.—In order to determine the 
errors in mensuration identical strips of paper I 7. 
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in diameter were tested for tensile strength by the 
method used in this study. There were no doubt 
faws in the paper which would give rise to errors 
not wholly attributable to the instrument. The 


results show that there is an error of about 10 per 
cent in the method when applied to this material 
An important experimental detail is that 


‘Table I). 


i 
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the mean difference was 5-5 per cent, with a maximum 


of 27°7 per cent and a minimum of 0-3 per cent 
(Table II). 


UPPER WOUND e 


INCISIONS 81 


It may be noted from this table that 
there is great variation from animal to animal, the 
lowest value of 1720 g. being less than half the 
highest value of 3910 g. This was noted throughout 
the whole research, and is no doubt due to size, age, 
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Fic. 85.—Tensile strength of healing wounds in aponeurosis. 


the clamps must be placed at exactly right angles to 
the strip to be tested. If they are placed obliquely 
a shearing effect is produced rather like that used in 


PER CENT 
oF 


CONTROL 
VALUE 


iL i 1 i 


100 120 140 %0O 8O 200 220 240 260 280 300 320 340 360 
DAYS 


5 : Upper wound. The exponential form of the curve is well seen. 
It is of interest that the tensile strength of the control fascia increases with time, probably with the age of the animals. 


UPPER WOUND 


and other unknown factors. However, since each 
animal provided its own control, this variation does 
not affect the results. 


i i i iL 1 = 


20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 
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Fic. 86.—Tensile strength of healing wounds in aponeurosis. 
of control value. 


tearing paper across with the fingers. This results 
in values much below the normal. 

». In Controls.—The method depends on the 
supposition that the lumbar aponeurosis in any single 
animal is of a similar strength on each side and it is 
necessary to test whether this is in fact the case. 
This was done by excising 2-cm. strips from animals 
killed in the course of other experiments and testing 
them as before. Ina series of ten such experiments 


Upper wound. Results expressed as percentage 


c. Due to the Presence of Sutures.—The 
removal of sutures leaves minute perforations on each 
side of the wound which might be expected to result 
in weakness and so give a falsely low reading on the 
tensiometer. 

In order to test this a series of experiments was 
carried out with sutures placed both in the wound 
and in the intact side (Jable III). The control 
values in this series are similar to those in the general 
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series, and it was concluded that the removal of 
sutures did not introduce a significant error. 

d. Cutting out of Sutures.—One of the princi- 
pal difficulties of this research was that sutures some- 
times cut out of the aponeurosis and allowed the 


Table IV.—TENSILE STRENGTH OF UPPER WOUNDS 
AND OF CONTROL STRIPS OF APONEUROSIS 


TENSILE STRENGTH (G.) 
No. OF 
Days OF CONTROL 

2 ° 3634 2 ° 

4 ° 2828 3 ° 

6 198 3494 2 5°5 

8 264 2626 5 10°§ 
14 615 3048 6 20°5 
22 627 2760 8 22°5 
28 1132 2223 6 §1°5 
36 1313 3267 8 40°0 
42 1526 3303 6 47°0 
50 1617 2960 7 460 
56 1668 2503 9 68-0 
62 2103 2666 9 81°5 
84 2284 3457 10 66-0 
112 1744 2967 4 59°0 
140 2463 3710 3 66°5 
168 2361 3040 4 64°0 
196 2259 4909 4 47° 
224 2906 4240 4 69°0 
252 2196 3973 3 56°0 
280 3533 42 3 85°0 
308 3220 5547 4 58°5 
336 2810 3076 3 92°0 
364 2030 3970 3 $40 


wound to gape, leaving a gap which was filled by 
fibrous tissue. The results from such experiments 
were discarded, but minor degrees of ‘ gaping’ due 


3500-- TENSILE 
STRENGTH 


UPPER WOUND 


10 20 30 4050 70 100 140 200 300400 
DAYS 


Fic. 87.—Tensile strength of upper wounds. Time 
represented on_ logarithmic scale. ie curve assumes an 
approximately linear form. 


to partial ‘ cutting out ’ of sutures undoubtedly intro- 
duced false readings. This error, the extent of 
which is unknown, is inseparable from all work on 
healing of incised wounds in which any form of 
quantitative measurement is attempted. 


RESULTS 


The data are assembled separately for the upper 
and the lower wounds. This has the advantage that 
each series of wounds serves as an independent 
control of the other. 


Upper Incision.—The results for the upper 
wounds are shown in Table IV and Figs. 85, 86. 

It may be seen that tensile strength could not be 
detected in any of these wounds until the sixth day, 
This does not necessarily mean that healing has not 
taken place ; only that the method is too cluinsy to 
measure it. As a rule, whenever the stitches were 
removed the second-day and fourth-day wounds fel] 
apart. If they did not, they gaped when the clamps 
were applied. This period of lack of measurable 
strength is no doubt equivalent to the exudative 
phase of wound healing. All wounds showed 
measurable tensile strength by the eighth day, and 
thereafter a rapid increase until about the end of the 
second month, when the curve of healing began to 
flatten out. Subsequently a slow increase of tensile 


Table V.—TENSILE STRENGTH OF LOWER Wowunps 
AND OF CONTROL STRIPS OF APONEUROSIS 


TENSILE STRENGTH (G.) ae 

Days No. OF 
Wound — OBSERVATIONS VALUE 
2 ° 2814 2 ° 
4 ° 2513 2 ° 
6 ° 2555 2 ° 
& 244 2435 4 10°0 
14 414 2642 4 1$°5 
21 $52 2750 9 20°0 
28 1076 2261 6 47'S 
36 1048 3032 8 34:0 
42 1355 2437 6 $4°5 
50 1418 2655 7 $40 
56 1429 2370 8 61-0 
62 1974 2537 9 77°0 
84 1966 2671 4 7370 
112 1680 2846 4 $5°0 
140 1802 2060 3 88-0 
168 2014 3231 4 63°0 
196 2274 3474 2 66-0 
224 2442 3360 4 72°0 
252 1415 2890 2 49°0 
280 2842 3050 4 93°0 
308 2427 4960 4 49°0 
336 2566 3996 4 65:0 
364 1650 2772 4 59°5 


strength was detectable, which may continue for 
longer than the duration of this study, i.e., one 
year. 

It is of interest that the curve is exponential and 
has a linear form when time is plotted on a logarithmic 
scale (Fig. 87). This is characteristic of the general 
growth curve. 

Only rarely did the strength of the wounds 
approach that of the control tissue. At the end of 
two weeks values were about 20 per cent of normal ; 
at the end of a month §0 per cent, at two months 
60-80 per cent, and one year values up to 90 per 
cent were sometimes seen. Individual wounds very 
occasionally showed tensile strength greater than that 
of the control tissue ; the earliest time at which this 
was seen was 140 days.’ On the other hand, wounds 
as old as 364 days were commonly only §0 per cent 
of the controls. 

Lower Wounds.—The curve of healing in the 
lower wounds was remarkably similar to that seen in 
the upper. It assumed the same exponential form 
and the same disparity between the tensile strength 
of the wounds and control tissue is evident (Tab/e V 
and Figs. 88-90). In addition, the time relation- 
ships of the two curves were almost identical. 
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DISCUSSION 


The similarity in the tensile strength curves of 
the upper and lower wounds, the data from which 
were treated independently, is strong evidence first 
that a well co-ordinated process controls wound heal- 
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skin wounds in experimental animals had reached 
maximal strength in 14-21 days, we have found that 
the same figure for aponeurosis is 200-300 days. 
A consideration of the histology and function of the 
two tissues make this quite understandable. Skin is 


composed of rapidly growing epithelium and of 
dermis, the rich blood-supply of which serves largely 


ing, and secondly that the co-ordination is at least in 
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FiG. 88.—Tensile strength of healing wounds in aponeurosis. 
the upper wound is well seen. 


part systemic. If it were entirely local a much greater 


disparity between the two curves would be expected. 
The studies of Young, Fisher, and Young (1941), 
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to control body temperature. j 
therefore for rapid healing ; indeed, the survival of 
the organism depends in a considerable measure on 


LOWER WOUND 
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Lower wounds. The similarity to the curve of 


It is admirably fitted 


i 1 L L 1 i j 


20 40 60 80 


and of Sandblom (1949) lend support to this view. 
These workers showed that if two wounds are 
inflicted in the same animal at intervals of ten days 
the second wound heals more quickly than the first. 
his is explicable only if some systemic control of 
vound healing is postulated. 

Two further points merit discussion. First, apo- 
1 curosis seems to unite much more slowly than does 
‘in. Whereas Howes and others (1929) found that 
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Fic. 89.—Tensile strength of healing wounds in aponeurosis. Lower wounds. Results expressed as percentage 
of control value. 


its ability quickly to repair many small defects in the 
skin. When this faculty is lost, as in ischemia of 
the extremities, chronic ulcers develop which if 
untreated eventually prove fatal. Aponeurosis, on 
the other hand, is one of the most avascular tissues 
in the body. Its function is to give attachment to 
muscle and in the abdomen to give strong support 
to the viscera. Under normal conditions it is not 
subject to injury. It would not therefore be expected 
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to be capable of rapid healing, and once damaged 
might have poor powers of regeneration. 

Secondly, in a large majority of instances the 
wounds were weaker than the parent tissues even at 
the end of a year. In other words, the infliction of a 
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Fic. 90.—Tensile strength of lower wounds. Time 
represented on logarithmic scale. 


wound in aponeurosis under the conditions of these 
experiments left a weakness which was in all proba- 
bility permanent. The author is well aware of the 
danger of applying the results of experimental work 
directly to man, but the clinical fact that post- 
operative herniation in obese patients is almost 
always through the wound, and seldom if ever 
through the intact parietes, suggests that the same 
may also be true of man. If it is true, the logical 
course is that wounds in aponeurosis should be 
treated as potential hernias and repaired—not merely 
sutured ; the simplest way of doing this is to use 
many fine unabsorbable sutures in aponeurotic layers. 
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Finally, the answer to the question which was posed 
at the outset of this study is that under the conditions 
of this experiment wounds in aponeurosis seldom 
reach the tensile strength of their parent tissue and 
never before four months after incision. 


SUMMARY 


1. The healing of incised wounds in the lumbo- 
dorsal aponeurosis of rabbits has been studied and 
data are presented for 220 wounds in 120 animals. 

2. The curve of healing is exponential, and js 
similar in form to that of skin healing and general 
body growth. 

3. However, there is one marked difference. 
Healing is much slower in aponeurosis than in skin. 
According to most authorities skin wounds are com- 
pletely healed in 21 days, whereas at that time apo- 
neurotic wounds have reached only 20 per cent of 
the control value. Even at the end of a year most 
wounds are weaker than the parent tissue. 

4. The clinical significance of these findings is 
discussed, and a plea is made for the repair of 
aponeurosis by unabsorbable sutures. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


LYMPHATIC 
ON 


DISSEMINATION 


OF A SARCOMA SUPERIMPOSED 
PAGET’S DISEASE OF THE OS CALCIS 


By A. WATT MANEY 


FROM THE ROYAL INFIRMARY, SHEFFIELD 


THE spread of sarcomatous bone tumour by lymphatic 
dissemination is uncommon both from a pathological 
and clinical aspect. 


CASE REPORT 


A male, aged 62 years, reported to the Out-patients’ 
Department, Royal Infirmary, Sheffield, at the beginning 
of February, 1948, with a swelling of the right heel, 
which had been present for nine months. Nocturnal 
pain was complained of but there was no loss of weight 
and no hemoptysis. The family history was irrelevant. 
Examination of the foot at this time showed a uniform 
circular tumour mass on the medial and posterior part 
of the right heel, which was slightly tender. There was 


elevation of skin temperature over this mass, also 
hyperemia. Dorsiflexion and plantar flexion at the ankle- 
joint were normal but there was limitation of inversion 
and eversion. The inguinal lymph-nodes were not 
unduly palpable or tender. No abnormality was detected 
in the abdomen. An X-ray examination of the foot 
revealed an osteogenic sarcoma superimposed on Paget’s 
disease of the right os calcis (Fig. 91). A radiograph 
of the chest showed no abnormality. On Feb. 18, 1948, 
amputation was performed by the author at the site of 
election below the knee and histological examination of 
the growth confirmed osteogenic sarcoma (Figs. 92, 93). 
Convalescence was uneventful. The wound healed 
satisfactorily. The patient remained normal in every 
respect until September, 1948, when he noticed “4 
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SARCOMA OF OS CALCIS WITH PAGET’S DISEASE 85 


the os calcis. 


FiG. 94.—The inguinal lymph-node almost completely replaced Fic. 95.—Diagrammatic representation of the abdominal 
by osteogenic sarcoma similar to the primary growth. metastases. 


Osed 
Fic. 91.—The X-ray appearance of the right os calcis. Fic. 92.—The amputated foot with the tumour arising from 
of 
Fic. 93.—The histological appearance of the osteogenic sarcoma of the os calcis. 


86 THE BRITISH JOURNAL OF 


tumour mass, the size of a hen’s egg in the right groin ”’. 
Biopsy of this mass was performed on March 29, 1949. 
It proved to be a lymph-node almost completely replaced 
by osteogenic sarcoma similar to the primary growth 
(Fig. 94). 

The patient was referred to the Radiology Depart- 
ment, where treatment with deep X-ray therapy was 


instituted. His general condition at this time deteri- 
orated rapidly and he succumbed on Dec. 18 from 
terminal bronchopneumonia. 

POST-MORTEM REPORT (Dec. 19, 1949).— 

External Examination.—The body was that of a well- 
nourished man said to be 65 years of age. There were 
no external signs of injury. The right leg had been 
amputated 6 in. below the knee (removal of primary 
sarcoma of os calcis) and the stump had healed. There 
was a scar 9 in. long in the right groin and also a visible 
and palpable hard tumour in the right iliac fossa. 

Internal Examination.—Revealed the following abnor- 
malities: the left diaphragm had been forced upwards 
by a firm irregular subdiaphragmatic mass in the abdomen. 
There was effusion of fluid into the left pleural cavity 
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and partial collapse of the left lung. Both lung: were 
hyperemic and cedematous, and showed  broncho- 
pneumonic consolidation ; there was no gross ev dence 
of secondary neoplasm. No apical scars. The tvracheg 
and bronchi presented no gross abnormality. 
Cardiovascular and central nervous systems: ‘There 
was no gross abnormality of the pericardium, heart, 


Fic. 96.— Sections from the retroperitoneal metastases 
showing the typical picture of osteogenic sarcoma with good 
attempts at bone formation similar to that of primary 
growth. 


coronary arteries, and aorta, nor of the brain and 
meninges. 

Abdomen: The osteogenic sarcoma of the os calcis 
for which the leg had been amputated had produced 
four retroperitoneal metastases which had obviously 
occurred via lymphatics. The first was large and situated 
in the left hypochondrium, where it was adherent above 
to the diaphragm, medially to the stomach, and anteriorly 
to the splenic flexure of the colon (Figs. 95, 98). It 
enclosed the.spleen medially and the left kidney posteri- 
orly. The second metastasis was situated in the region 
of the sigmoid colon, to which it was adherent. It was 
hard, obviously ossified in parts, about 2 in. in diameter, 
and roughly spherical but flattened anteriorly. The third 
tumour was of the same shape and size as the latter and 
lay across the middle of the right inguinal ligament, about 
2 in. above the scar. Part of this tumour projected 
posteriorly along the pelvic brim. The fourth tumour 
was situated 1 in. from the third, was roughly spherical 
(14 in. in diameter) in relation to the external iliac vessels. 
The distribution is shown in Fig. 95. The remainder 
of the gastro-intestinal tract, liver, pancreas, kidneys and 
suprarenals, bladder, and prostate presented no gross 
abnormality. 

Cause of Death.— fi 

1. Terminal bronchopneumonia with left pleural 
effusion. 

2. Massive retroperitoneal secondary deposits of 
osteogenic sarcoma. 

Histology.— Sections from each of the retroperitoneal 
metastases showed the typical picture of osteogenic 
sarcoma with good attempts at bone formation sim- 
ilar to that of the primary growth of the os calcis. 
(Figs. 96, 97. In Fig. 97 the growth is shown in- 
— respectively fat and the peritoneal coat of th: 
colon.) 
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SARCOMA OF OS CALCIS 


DISCUSSION 


Lymphatic deposits from osteogenic sarcomas 
fall into the category of pathological curiosities. 
Some such cases have been recorded in the literature 
by the following authors: Parke (1880) reports 
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I am indebted to Dr. L. C. Hermitte, Pathologist, 
Royal Infirmary, Sheffield, for his helpful co- 
operation in the preparation of this paper and also 
to Mr. F. W. Holdsworth for permission to publish 
the case. The post-mortem examination was per- 
formed by Dr. G. Owen. 


Fic. 97.—The growth invading respectively fat and peritoneal coat of colon. 


bilateral femoral osteosarcoma with bone metastases 
in the inguinal and iliac lymph-nodes, and also in 
the lung and bronchial nodes. In the case of 
osteitis deformans von Albertini (1928) demonstrated 
metastases in lymph-nodes, retroperitoneal and 
bronchial, from a supervening femoral osteosarcoma. 
Dyke (1931) reported a giant-cell tumour of the 
patella which produced metastases in the bronchial 
and retroperitoneal lymph-nodes. King (1932) 
described epitrochlear lymph-node metastases from 
a giant-cell tumour of the radius. Regional enlarge- 
ment of lymph-nodes from a giant-cell tumour due 
to absorption of blood-pigment occurs relatively 
frequently. This is a recognized entity (Stewart, 
1922; Finch and Gleave, 1926). From Willis’s 
autopsy records, out of 14 cases of sarcoma (excluding 
primary tumours of lymph-nodes) only 2 showed 
lymph-nodal deposits. 


SUMMARY 


Description is given of a case of osteogenic 
sarcoma of the os calcis supervening on Paget’s 
disease with lymphatic dissemination to the inguinal 
lymph-nodes and peritoneal tissues. The case is of 
interest in view of the absence of metastases in the 
ng which are usually the first organs to receive 

em. 

This case is one of unique interest in view 
of the proved histological findings of bone in the 
inguinal lymphatic group of lymph-nodes and retro- 
peritoneal tissue, denoting lymphatic dissemination 
and, further, of the fact that no sarcomatous deposit 
was evident in any other soft-tissue organ. 


Fic. 98.— Photograph of the retroperitoneal metastases 
adherent and involving the spleen, diaphragm, kidney, and 
sigmoid colon. 
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A CASE OF SPONTANEOUS RUPTURE OF THE INFERIOR EPIGASTRIC 
ARTERY SIMULATING ACUTE INTESTINAL OBSTRUCTION 


By C. H. KINDER 


SENIOR SURGICAL REGISTRAR, QUEEN MARY’S HOSPITAL, SIDCUP 


HAMATOMA formation within the rectus sheath is a 
well-recognized condition. It may occur as a result 
of trauma or during pregnancy, when the diagnosis 
is not difficult. Spontaneous rupture of an inferior 
epigastric artery can, however, mimic an acute 
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FIG. 99.—Hamatoma of rectus muscle. The posterior 
aspect of the left rectus muscle showing the hematoma and 
inferior epigastric vessels (arrow). 


abdominal emergency. The following is an account 
of a case which was misdiagnosed as large-bowel 
obstruction. 


CASE REPORT 


The patient, a woman aged 71, was admitted to Queen 
Mary’s Hospital, Sidcup, on Aug. 8, 1950, with a history 
of increased breathlessness for eight days. This was 
associated with griping upper abdominal pain and the 
vomiting of all food and fluids for six days. During this 
period her bowels had acted once on the morning of 
admission, when she passed one small stool after laxatives. 
She had been breathless at rest for some two years. 


On EXAMINATION.—The patient was found to be 
obese, deaf, and a poor witness. She was dyspnocic at 
rest and there was a pitting oedema over the sacrum. Her 
temperature was normal, tongue moist but furred, and 
the abdomen was distended and tender in the left iliac 
fossa. On auscultation, increased peristaltic sounds were 
heard. There was no abdominal swelling palpable and 
on rectal examination only faces could be felt. She had 
an auricular fibrillation, with a pulse-rate of 70 and a 
blood-pressure of 260/110. There was an apical systolic 
murmur. 

A preliminary diagnosis of large-bowel obstruction 
was made. Investigations were carried out, including 
radiographs of the chest and abdomen, a complete blood- 
picture and plasma protein and chloride estimations ; all 
were normal. The urine contained albumin. Two 
enemata produced very little faces and no flatus. 

AT OPERATION.—A laparotomy was therefore per- 
formed on Aug. 10, through a left lower paramedian 
incision. The abdominal viscera were normal but there 
was a large hematoma lying behind and involving the left 
rectus muscle below the umbilicus. The clot was evacu- 
ated, the inferior epigastric vessels were not explored, and 
the abdomen was closed. Her condition did not change 
materially until six days later, when she suddenly became 
more dyspneeic and died. 

Main Autopsy FINpDINGS.—The presence of the 
hematoma involving the left rectus muscle and its sheath 
was confirmed (Fig. 99) and in addition there was a 
similar condition involving the right rectus muscle, but 
of more recent origin. Examination of the heart showed 
mitral stenosis and an ante-mortem thrombus lying under 
the tricuspid valve. The aorta contained numerous 
atheromatous plaques and on section showed small intra- 
mural hemorrhages. There was a massive embolus 
lying in the main pulmonary artery, which was the cause 
of death ; this appeared to have broken off from a throm- 
bus in the right internal iliac veins. The kidneys were 
small and granular. 

Dr. Knowles kindly examined a section of the left 
inferior epigastric artery which was taken proximal to the 
hematoma. He reported that its lumen was reduced to 
a fine slit which contained blood-clot showing very carly 
organization. There was no evidence of atheroma and 
the histological appearance suggested a simple occlusion 
proximal to a complete obstruction. 


COMMENT 


The precipitating factor in all cases of hemorrhage 
into the rectus sheath seems to be some sudden strain 
to the abdominal wall which may be trivial if the 
vessels are affected by some pathological process, or 
severe if they are normal. Rupture of some of the 
fibres of the rectus muscle and bleeding into its 
sheath occurs with sudden trauma, as in young 
recruits (Maydl, 1882), in pregnancy, or in a tetanic 
convulsion. 

Hzmatoma formation may occur with any of the 
acute fevers such as influenza, bronchopneumonia, 
or typhoid. Beals, Blanton, and Eisendrath (1919) 
described 8 in 140 fatal bronchopneumonias. They 
believed that a localized abscess occurred in the 
muscle, and a fit of coughing, or some such strain, 
caused a rupture of the abscess and bleedine. 
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Zenker’s degeneration of the rectus muscle occurs 
especially with typhoid fever. Cullen and Brédel 
(1937) investigated the arrangement of vessels within 
the rectus muscle and found that there were no main 
vessels but a capillary plexus formed by the inferior 
epigastric, the superior epigastric, and the lower 
intercostal vessels. They believed that these 
capillaries became blocked by thrombi which caused 
a hyaline degeneration of muscle-fibres and that 
these were prone to rupture. A similar mechanism 
can occur in patients with auricular fibrillation when 
emboli may obstruct the inferior epigastric artery. 
Hyaline degeneration has been seen in some cases, 
but Payne (1938) questions whether this was the cause 
of the rupture or produced by it. Rupture of the ves- 
sels within the rectus sheath may occur in the blood 
dyscrasias, such as scurvy, hemophilia, or leukemia. 

Probably the cases which occur most commonly 
have no definite predisposing cause. These are 
usually in obese old ladies with atheromatous vessels 
and weak abdominal muscles. Some trivial strain, 
such as coughing or defecation, causes a sudden 
stretching of the recti and rupture of vessels. 

The hematoma usually lies in the posterior part 
of the rectus and spreads behind it. Below the linea 
semilunaris it is limited by the fascia transversalis 
and may spread lateral to the rectus muscle, bulge 
into the peritoneal cavity, or track into the pelvis. 
Above the linea semilunaris it is limited by the 
posterior layer of the rectus sheath and may displace 
the linea alba, although it does not spread to the 
contralateral side. These hematoma which lie at the 
level of the umbilicus are therefore more localized 
than those occurring below it. 

Symptoms develop suddenly. There is pain over 
the site of the hematoma accompanied by nausea and 
sometimes vomiting. There may be a slight pyrexia 
and on examination of the abdomen distension, 
rigidity, and tenderness limited to the hamatoma. 
The latter usually presents as an ill-defined swelling 
lying within the abdominal wall and therefore does 
not disappear when the muscles are thrown into 
contraction. 

The clinical picture of pain, nausea and vomiting, 
rigidity, tenderness, and distension is due to stimu- 
lation of the parietal peritoneum and is common to 
hematomata of the rectus sheath and many intra- 
peritoneal lesions. Thus the condition has been 
mistaken for acute appendicitis, diverticulitis, 
mesenteric thrombosis, intussusception, volvulus, 
strangulated hernia, or acute cholecystitis. If the 
hematoma lies below the linea semilunaris it will 
cause a bulging of the peritoneum which may be 
palpable through the vagina. Thus a pelvic mass 
such as an abscess, ovarian cyst, or fibroid has often 
been blamed for the symptoms and signs. 

It would seem unlikely that the condition could 
be mistaken for acute intestinal obstruction, but 
MacLennan (1928) reported an almost identical case 
to that described here. This was in a man of §5 who 
was admitted with peri-umbilical pain and nausea. 
On examination he had a temperature of 99°, pulse 
10%, and rigidity and tenderness to the left of the 
unibilicus. An enema was given with a satisfactory 
result, but as the clinical picture remained unchanged 
a |.:parotomy was performed, the diagnosis of acute in- 
testinal obstruction having been made. The patient 
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died on the table and at autopsy was found to have a 
friable myocardium and widespread arteriosclerosis. 

The case I have described is of interest for two 
reasons: the difficulty in diagnosis, and the cause 
of the hematoma. It must be admitted that a diag- 
nosis of hematoma of the rectus muscle was not 
considered, but the presence of frequent vomiting, 
griping upper abdominal pain, and constipation 
associated with tympanites aiid increased bowel 
sounds made the diagnosis of intestinal obstruction 
probable. No mass was palpabije in the tender area 
of the left iliac fossa, although this may have been 
masked by fat. 

The second point of interest was the occurrence 
of a further hematoma involving the contralateral 
rectus muscle. This was not seen at laparotomy, 
was smaller, and at autopsy contained some fresh 
blood, and therefore probably ocurred at some time 
during the following six days. It could be argued 
that as the hematoma on the left side lay below the 
umbilicus it could have spread to the contralateral 
rectus sheath. If this had been so, the right rectus 
muscle would have been compressed by clot rather 
than involved by it. In the licerature there is one 
case described where a hematoma occurred twice 
in one patient, but none could be found where it was 
bilateral. 

The cause of the hematoma formation in this 
case can only be surmised but not proved. The 
patient was old and fat and had atheromatous vessels, 
a state of affairs which could lead to weak abdominal 
muscles, pathological vessels within the rectus, and 
perhaps a hyaline change of the muscle-fibres. Two 
days before the onset of pain and vomiting the patient 
suddenly became dyspnoeic and this may have pre- 
cipitated rupture of the epigastric vessels. 

The microscopical appearance of the inferior 
epigastric artery does not affect this hypothesis. The 
section was taken proximal to the haematoma and 
there may have been an atheromatous plaque re- 
sponsible for the rupture and placed distal to the site 
of section. The hematoma itself could have caused 
the organizing thrombus which was found. At 
autopsy hemorrhages were found within the wall 
of the aorta and some similar process may have been 
present in the branches of «he inferior epigastric 
artery. Finally, an embolic in:arct may have occurred 
as a result of vegetations breaking off from the 
fibrillating left auricle. 


SUMMARY 


A fatal case of haematoma of the rectus sheath 
mistaken for acute intestinal obstruction, is described. 
It is of interest because hematomata occurred within 
both rectus sheaths. The pathology, clinical features, 
and differential diagnosis of the condition are dis- 
cussed. 
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URINARY TUBERCULOSIS WITH EXTENSIVE CALCIFICATION 
OF THE BLADDER 


By C. C. HOLMAN 


EMERITUS SURGEON TO THE NORTHAMPTON GENERAL HOSPITAL 


THE following case appears to be an unusual one. A 
radiograph showing a similar condition was published 
by Elkeles in 1949. This is the only other case I 
have been able to find. 


CASE REPORT 


A man, aged 37, presented himself at the Northampton 
General Hospital in August, 1949, with a history of 
frequent micturition, both night and day, over a period 
of three years, with occasional passage of small stones. 


Fic. 100.—Showing the condition: in August, 1949. 


Examination of the urine showed many pus cells 
and acid-fast bacilli. Blood examination showed : 


Hemoglobin 


104 per cent. 
White cells 


6300 per c.mm. 
Red cells 5,100,000 per c.mm. 
B.S.R. 13 mm. fall in one hour. 


Radiography of the chest showed: “ Infiltration at 
both apical zones, much of which is old and shows fairly 
advanced calcification. Old calcified primary lesion at 
the right base and right hilar glands.” 

Report by Dr. Hollingsworth after X-ray examination 
of the urinary system : “ Preliminary film shows irregular 
mottled calcification of the right kidney. Further 
calcification is seen in a position approximating to the 
line of the right ureter, just below the sacro-iliac joint. 


There is extensive calcification of the bladder mucog, 
Some flakes of the bladder calcification may be lying fre. 
as calculi. There is some uniform enlargement of th 
left kidney shadow. 

“* After Dye : No function in the right kidney through. 
out the examination, which continued for one hour. 
The left kidney secretes at five minutes and show 
dilatation of the pelvis and of the whole ureter. Th 
bladder wall is thickened and there is a general wooli- 
ness of outline, indicating extensive ulceration of th 
mucosa. 


Fic. 101.—Showing the condition in May 1951 


“ Conclusion: Old-standing caseation of right kidney 
with auto-nephrectomy and probably old calcification in 
the ureter. Tuberculous cystitis with unusually extensive 
calcification. Left hydronephrosis.” (Fig. 100.) 

On Jan. 20, 1950, after a preliminary course of 
streptomycin, I transplanted the left ureter into the 
colon. The patient made a good recovery and very 
quickly developed good control of the bowel. At the 
time of writing he is in good health and voids urine only 
three times in the twenty-four hours. The second radio- 
graph (Fig. 101) shows the condition of the urinary tract 
in May, 1951. 


— 
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Chirurgie de la Face et de la Région Maxillo-faciale. 
By Maurice Ausry, Paris, and CHARLES FREIDEL, 
Lyon. Second edition. 6} x 1oin. Pp. 880, with 710 
illustrations. 1952. Paris: Masson & Cie. 6000 fr. 


EveN with masterly condensation, the second edition of 
this work requires some 880 pages to cover the subject. 
The widest view of surgery of this region is taken, and 
it is dealt with in considerable detail with ample illustra- 
tions. Both to the general surgeon and to the divers 
specialists interested in the face there is much to hold 
the attention, and not the least of its attributes is that 
between its covers is included useful information on 
practically every aspect of facial surgery. 

An introductory chapter on general procedures leads 
into a discussion on the middle third of the face, wherein 
skeletal and soft-tissue injuries, inflammations, deformities, 
and tumours are presented. Dental and orthodontic 
aspects of surgery find their place, and there are useful 
hints on prosthetics. There follows under the same 
broad headings a detailed survey of surgery of the lower 
third of the face. This includes an interesting chapter 
on the vexed question of the temporomandibular joint, 
and its pathology and treatment are ably discussed. A 
chapter on oral surgery opens with a description of cleft 
lip and palate by Dr. Récamier, from the Veau School. 
The latest French views on buccal carcinoma and its 
treatment are sketched in, and it is disappointing not to 
find a fuller statement on this important subject. 

The final part of this book is a review of reconstructive 
procedures and it has much to recommend it as a short 
treatise on plastic surgery. A number of useful subjects 
are packed into 150 pages which form this part of the 
book, much of it resulting from war experiences. 

This book brings together the views of a large number 
of authorities. The authors’ practice is clearly stated 
throughout, and if anything is lacking in the presenta- 
tion, critical comparisons of methods of treatment are 
too seldom to be found. In retrospect an interesting 
aspect of this work is the colligation of general surgery 
with rhinology, ophthalmology, and plastic and dental 
surgery, to produce yet another regional surgical entity. 
This is a visible trend in many countries to-day. 


Surgery and the Endocrine System. Physiologic 
Response to Surgical Trauma—Operative Manage- 
ment of Endocrine Dysfunction. By James D. 
Harpy, M.D., F.A.C.S., Assistant Professor of 
Surgery, University of Tennessee Medical College. 
6} = 9} in. Pp. 153 + xii, with 43 illustrations. 
19§2. Philadelphia and London: W. B. Saunders 
Co. Ltd. 2§s. 


IN the gathering momentum of endocrine research since 
the war it was inevitable that sooner or later a book should 
appear translating the results of this work into terms 
of general surgery. It is important that such a book 
dealing with the physiology of surgery should come from 
the younger generation of surgeons, who have grown 
up with this work. 

Dr. J. D. Hardy, Assistant Professor of Surgery, 
University of Tennessee Medical College, is to be con- 
grotulated in accomplishing this difficult task, which is 
the product of work undertaken in the department of 
Su-gery, University of Pennsylvania Medical School. 
H': book of some 150 pages is well written, concise, 
an: well published. The first half is of more general 
ap lication than the second half, which deals with each 
of che endocrine glands separately. 

The former has chapters on the alarm signal in the 
Su-gical patient; metabolic aspects of body fluid 


regulation and of shock; the relation of nutrition 
to trauma; the physiology of early ambulation and 
convalescence ; the endocrinology associated with burns, 
infections, tissue repair, and tumours; the endocrine 
therapy of surgical patients. 

Although much of this new work throws interesting 
light on detail, which enables the surgeon to gain a 
closer insight into the progress or variation of his patients’ 
clinical condition, nothing as yet has emerged seriously 
to challenge our previous general principles, except 
cortisone. Cortisone appears to be the answer not 
only to the maiden’s, but the surgeon’s, prayer, with 
the hint that it even covers the sins of omission and 
commission in adrenal diagnosis and surgery. 

A more apt title would have been “‘ Recent Advances 
in Endocrine Surgery’. It is a good example of modern 
American methods, of thorough and detailed technical 
investigations on every subject, and a reflection of their 
clinical opinions on these subjects. Although still the 
Cinderella of the Sciences, endocrinology is tending 
more and more to integrate many of the other specialities 
in which the process of fragmentation is in danger of 
becoming too great. 


The Life and Work of Astley Cooper. By R. C. 
Brock, M.S., F.R.C.S., F.A.C.S., Surgeon to Guy’s 
Hospital; formerly Astley Cooper Student, Guy’s 
Hospital. 6} < 8}in. Pp. 176 + viii, with Frontis- 

iece and 14 plates. 1952. Edinburgh: E. & S. 

ivingstone Ltd. 20s. 

“THE nation cannot know too much of its great men ; 

from their lives we gather lessons of no small value. 

“In estimating their services we are not to regard 
merely the direct accession of knowledge which has 
resulted from their individual labours ; we must consider 
the influence they exerted over the minds of those around 
them and the effects of their writings and example in 
stimulating others.” 

Sir Charters J. Symonds began his memoir on Sir 
Astley Cooper with the above words in the Guy’s Hospital 
Reports (Vol. 20) which was published in October, 1941, 
the centenary of Cooper’s death, when the writer of this 
book was the editor. 

It is always difficult to define what one means by a 
‘ great man’, and the criteria of Sir Charters Symonds 
may be accepted ; after perusal of this book the reader 
will agree with the author that the subject fulfils all the 
conditions. 

Sir Astley Cooper entered Guy’s Hospital as a student 
in 1784 and was one of the surgeons on the staff from 
1800 to 1825. 

In the preface the author states that the book was 
written in 1941, but could not be published until now. 
During the interim period each year must have justified 
his opinion of Astley Cooper more and more and thereby 
been a stimulus in the particular field of surgery wherein 
he himself has worked and to which he has made such 
great contributions. 

The author, with the advantage of Lister’s epoch- 
marking contribution to surgery, and modern anesthesia, 
has indeed carried the torch lighted by Astley Cooper to 
its logical sequence. 

Astley Cooper had many advantages—one of the 
apprentices states “he had decidedly the handsomest, 
that is, the most intelligent and finely formed countenance 
and person of any man I remember to have seen”. This 
is confirmed by his portrait, by Sir Thomas Lawrence, 
which hangs in the Council room of the College of 
Surgeons, an engraving of which forms the frontispiece 
of the book. 
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He was apprenticed for a short while to his uncle 
William Cooper, senior surgeon to Guy’s, but lodged 
with Henry Cline, a surgeon to St. Thomas’s. After a 
few months he transferred his articles of apprenticeship 
to Henry Cline. This was a fortunate decision, as Cline 
had a great admiration for John Hunter and young 
Cooper was encouraged to go to Hunter’s lectures and 
also meetings at his house. He was brought up in the 
Hunter tradition and continued to be stimulated by it 
all his life. 

He told his students years later, “In collecting 
evidence on any medical subject there are but three 
sources from which we can hope to obtain it; from 
observation on the living subject, from examination of 
the dead, and from experiments on living animals ”’. 
During his first session at Guy’s he joined the Physical 
Society and according to custom gave a paper. He chose 
as his subject ‘Cancer of the Breast’; an ambitious 
subject for his first paper. At the time of his death he 
was engaged in writing a book on the same subject, having 
already published in 1829 a Treatise on Diseases of the 
Breast. 

Astley Cooper graduated into the practise of surgery 
through the dissecting room, a portal of entry which 
nowadays is not a popular way, though probably the 
one of most value. He remained a student both of 
normal and morbid anatomy all his life, as the four 
anatomical eponyms testify. 

His wide interests in anatomy, pathology, and experi- 
mental surgery are fully described. He used buried 
catgut for arterial ligature (1817) fifty years before Lister. 

In 1809 he ligatured the aorta in a dog and observed 
the collateral circulation, and on June 24, 1817, he 
ligatured the aorta in a man in an endeavour to cure 
an aneurysm. It was not successful, the patient died 
forty-eight hours later, but the first really successful case 
was not recorded until 1925 by Matas of New Orleans. 
The specimen from Cooper’s case is in St. Thomas’s 
Museum. 

He not only revolutionized the anatomy, pathology, 
and surgery of arterial disease, but also that of hernia, 
and diseases of the testis, breast, thyroid, and thymus. 

He anticipated the Paul-Mikulicz operation (1895), 
the ‘ gun barrel’ method of dealing with the afferent 
and efferent loops, in dealing with gangrenous gut and 
used Dupuytren’s enterotome. 

The successful disarticulation through the hip-joint 
which he carried out (The Lancet, Jan. 18, 1824) aroused 
great interest throughout the country. This was in 
pre-anesthetic days and Cooper took twenty minutes ; 
soon afterwards Syme, of Edinburgh, accomplished the 
operation when the actual removal of the limb occupied 
one minute. 

His publications were many and he usually dedicated 
his books to his students, and the author has dedicated 
this book on Cooper’s life and work to “‘ what was perhaps 
dearest to his heart, Guy’s Hospital and its Medical 
School ”’. 

It was a happy idea to include in this volume one of 
Astley Cooper’s lectures, and his lectures were crowded. 
Mention is made of the unfortunate criticism in the early 
volumes of The Lancet on surgical lectures in London, 
and the obvious nepotism practised in securing positions 
on the staff of the teaching hospitals. 

He retired from the active staff of Guy’s in 1825, 
but continued his interest and work in anatomy, pathology, 
and surgery. He played an important part in the forma- 
tion of the Medical School at Guy’s. In his will, by a 
generous bequest, he founded the Astley Cooper triennial 
prize for an essay on a surgical subject to be competed 
for by any member of the medical profession from any 
country except members of the staff of Guy’s or St. 
Thomas’s or anyone “related to them by blood or 
affinity’. He himself directed what the first six subjects 
were to be. 
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The author gives a list of the prize winners from 18 
to 1919. It contains the names of many distinguishe; 
men. In 1919 the prize was replaced by an Astley Coope, 
studentship. 

During his lifetime many decorations and honoy, 
were conferred upon him. He was elected President of 
the Royal College of Surgeons in 1827 and again in 1836, 

This book should appeal to all medical men, particy. 
larly to those who have studied at Guy’s or St. Thomas’: 
and the author has earned the gratitude of all for Preserving 
in this manner the greatness of Sir Astley Cooper. 

It would be well for all to remember that when, as 
President of the College, he congratulated the successfy| 
candidates, he laid stress upon “‘a good and increasing 
knowledge of your profession, an industrious discharge of 
its duties, and the preservation of your moral character ”. 


Atlas of Tumor Pathology. Sect. II, Fasc. 6, Tumors 
of the Peripheral Nervous System, by ARTHUR Purpy 
Stout, M.D., New York City. 60 cents. Sect. III, 
Fasc. 9, Teratomas, by Rupert A. WILLIS, D.Sc., 
M.D., F.R.C.P., Leeds. socents. Sect. IV, Fasc. 16, 
Tumors of the Carotid Body and Related Structures, 
by Puitie M. Le Compte, M.D., Boston, Mass. 
45 cents. Sect. V, Fasc. 18, Tumors of the Mediasti- 
num, by HANS GEORGE SCHLUMBERGER, M.D., 
Columbus, Ohio. 75 cents. Sect. VIII, Fasc. 29, 
Tumors of the Adrenal, by Howarp T. KArsner, 
M.D. $1. Sect. IX, Fasc. 34, Tumors of the Breast, 
by Frep W. STEwaART, M.D., New York City. §1.10. 
Each fascicule, 7} = 10}. Illustrated. Washington, 
D.C.: Armed Forces Institute of Pathology. 


THIs atlas, prepared by a committee of well-known 
pathologists, is a very important work for it gives a short 
pithy précis of the various tumour formations and then 
illustrates this text with truly wonderful pictures, the 
majority of which are photomicrographs. 

Professor Fred W. Stewart, of the Cornell University 
Medical School, has written the section on breast tumours, 
and this is a beautifully illustrated account of over one 
hundred pages containing some coloured macroscopic 
pictures of breast cancer. 

Professor Howard T. Karsner has written the section 
devoted to adrenal tumours and his account of these 
difficult neoplasms is very lucid and interesting. 

Professor R. A. Willis is the only British contributor, 
and he writes on his own particular subject, namely, 
* Teratomas ’, and he has produced an excellent account 
of these pathological curiosities. 

Professor Hans G. Schlumberger deals with the 
whole field of mediastinal tumours, while Professor 
Philip M. Le Compte contributes a section on tumours 
of the carotid body and related structures, the so-called 
chemoreceptor system, and Professor A. P. Stout writes 
on tumours of the peripheral nervous system. 

The whole atlas is a great credit to our brother 
pathologists and it will remain for a long time the best 
reference work on the pathology of tumours. 


A Textbook of Orthopedics. With a Section on 
Neurology in Orthopedics. By M. BECKETT HowortTH, 
M.D., Clinical Professor of Orthopedic Surgery, New 
York University Post-Graduate Medical School. In 
association with Fritz J. CRAMER, M.D., DONOVAN 
J. McCiune, M.D., A. Duryee, M.D., 
J. WILLtiaAM LITTLER, M.D., WALTER A. THOMPSON, 
M.D. 6% x 9§ in. Pp. 1110 + xxii, with 463 
illustrations. 1952. Philadelphia and London: 
W. B. Saunders Co. Ltd. 80s. 


Tuis large comprehensive work is the outcome of a large 
clinical experience and a background of prolonged teac!i- 
ing of orthopedic subjects. 
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An excellent account is given on the history of 
orthopedics and some eleven portraits are included of 
he various pioneers of the art of orthopedic surgery ; 
wo British surgeons, Hugh Owen Thomas and Sir 
gobert Jones, are included in this chapter. 

In a work such as this it is natural that the author 
yould divide his text into different sections. Professor 
Howorth has divided his book into four sections con- 
wining some thirty-two chapters. 

+ Section I is devoted to an introduction and basic 
principles of orthopedic practice. It deals with the 
anatomy and physiology of the musculo-skeletal system ; 
‘be examination and diagnosis of orthopedic cases, and 
the treatment of the various conditions. 

Section II is related to regional orthopedics and this 
has the added advantage of easy and ready reference. 
The various joints are dealt with in turn. 

Section III deals with orthopedic disorders and of 
necessity is by far the largest section. Section IV is 
devoted to neurology in relation to orthopedic practice. 
This is an excellent part of the work, for it covers the 
vague hinterland which so often exists to-day between 
the neurologist and the orthopedic surgeon. 

The whole work savours of mature clinical acumen 
and the illustrations throughout are of high quality and 
have been carefully chosen. The references at the end 
of each chapter are modern and up to date. 

The index is accurate and comprehensive. An 
excellent production which will remain a reference volume 
for some time to come. 


Cancer of the Colon and Rectum. Its Diagnosis and 
Treatment. By Frep W. RANKIN, B.A., M.A., M.D., 
LL.D., Sc.D., F.A.C.S., and A. STEPHENS GRAHAM, 


M.D., M.S., F.A.C.S. Second edition. 6 = 9} in. 
Pp. 427 + xiv, with 148 illustrations. 1951. 
Springfield, Ill.: Charles C. Thomas. (Oxford : 


Blackwell Scientific Publications.) §5s. 


THE first edition of this book was published in 1939. 
During the intervening decade much progress has been 
made in the surgical treatment of cancer of the colon 
and rectum. This has been mainly in the pre- and 
post-operative treatment. They state in the preface 
“ Because of better preparatory measures and the judicious 
utilization of chemotherapeutic agents and antibiotics, 
patients come to the operating room in a state more nearly 
approaching physiological equilibrium, than hitherto. 
“A longer preparatory period permits adequate 
decompression and cleansing and sterilization of the 
bowel. The use of whole blood, high caloric diet, 
attention to protein and electrolytic balance, and the 
co-operative assistance of internists and cardiologists, 
particularly in this period, have immeasurably forwarded 
surgery in this field. It is because of these factors .. . 


that operative mortality figures have been reduced in 


expert and trained hands to well below § per cent.” 

To epitomize their ideas they also state in the 
preface :— 

1. Almost all cancers of the right and transverse 
colon can be removed in one stage with immediate 
restoration of continuity. 

2. In the left colon, obstructive resection is the 
Operation of choice with immediate end-to-end anasto- 
mosis in 2§ percent. They emphasize that the criteria for 
this to be successful are : firstly, visualization of adequate 
blood-supply—consequently they are inclined to give 
up so-called aseptic anastomosis and do more and more 
of the ‘open’ type; and, secondly, that adequate 
dec »mpression must have been achieved. 

3. They have little enthusiasm for operations which 
preserve the sphincters ; and this should never be done for 
an\ cancer of the rectum below the peritoneal reflection. 

The main objection to preservation of the sphincters 
evo when the growth is above the peritoneal reflection 
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is that the gland-bearing and probably affected tissues 
next to the growth cannot be adequately removed. 

4. The diagnosis of cancer of the colon and rectum 
has been improved during the last decade, the former 
by radiology and the latter by digital and proctoscopic 
examination and biopsy. Radiology should not be relied 
upon to diagnose cancer of the rectum. 

5. They deprecate giving opaque media orally to 
demonstrate cancer of the colon. It may superimpose 
the acute lethal condition of intestinal obstruction upon 
the malignancy. 

The book is divided into three parts, viz., general 
considerations, treatment, and operative procedures. 

Under general considerations they discuss the anatomy 
and physiology of the colon and rectum, the incidence, 
occurrence, and aetiology of cancer. The importance of 
the subject is shown by the fact that carcinoma of the 
large intestine represents 15 per cent of all cancers. The 
rise in the incidence of cancer is now agreed by everyone. 
It is now second only to heart disease as a cause of death. 
This may be due to a decline in the death-rate from other 
diseases, but even so there is no doubt an increase in 
cancer ; perhaps the longer life expectations are a factor, 
and also the fact that public and medical men are more 
* cancer minded ’ and consequently more correct diagnoses 
are being made. 

The authors then consider the pathology, and pay 
tribute to the work of Dukes and his colleagues at 
St. Mark’s Hospital and the Royal Cancer Hospital. 
They agree with Broder’s classification with regard to 
prognosis. 

They stress the anomalous symptom syndromes that 
cause the patient to seek advice in the first place, and 
also the difficulties of the differential diagnosis even 
during operation. 

Part II consists of general considerations before 
advising operative treatment. This part should be read 
and pondered by all surgeons who deal with disease of 
the colon and rectum. There is an encouraging chapter 
on radiotherapy written by their colleague, Dr. Fred 
Hodges. Success (10-year cures) has been attained but 
only rarely, and in special types of growth. He agrees, 
however, that surgery is the treatment for operable growths, 
as local recurrence is less likely to develop, but for 
metastatic masses round the colostomy opening radio- 
therapy is very useful. 

There is a fascinating chapter on operative mortality 
and end-results in the hands of recognized experts in the 
surgery of the colon and rectum. Statistics are quoted 
from many centres and due acknowledgement made of 
the work of Ernest Miles, Grey-Turner, Lawrence Abel, 
Gabriel, and other British surgeons. 

The operative mortality in expert hands, and with 
the aid of modern pre- and post-operative treatment, has 
in twenty-five years fallen from something between 20 and 
§0 per cent to the low figure of 5 per cent. During the 
same period local recurrence has fallen from 75 per cent 
to between 20 and §0 per cent. 

At the present time the prognosis for cancer of the 
colon and rectum is better than for that in other parts 
of the alimentary canal. 

In Part III the various operative procedures are 
considered. The basis is the abdomino-perineal operation 
as first performed by Ernest Miles on Jan. 7, 1907. 
“ The evolution of this operation is a classic in surgical 
annals”, and, again, “‘ It offers the best hope of cure, 
the lowest mortality and morbidity, and the greatest 
palliation of all procedures ”’. 

They describe other operative procedures, giving 
great credit to the perineal-abdominal operation as 
practised by Grey-Turner and Gabriel and give their 
reasons for preferring the the abdomino-perineal method. 
They agree that in certain very special circumstances 
sphincter control can be preserved and describe the 
operative details. 
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They favour the Zachary Cope clamp for any aseptic 
anastomosis, but are inclined more and more to the 
open method so as to visualize the blood-supply. 

As a routine they recommend as part of the operation 
that presacral neurectomy should be done to obviate 
pelvic pain and consequent vesical atony, as first advocated 
by Abel. This, if successful, is preferable to the modern 
leucotomy. 

The book is a great contribution to the present position 
of the surgery of the colon and rectum. The writing of 
it must have been a great labour ; it embodies the fruitful 
experience of two well-known surgeons and no fantastic 
claims are made for any particular method of treatment. 

It epitomizes the spate of papers which have appeared 
on this subject in the surgical journals during the last 
twenty-five years, and gives every credit to the work and 
views of British surgeons. 

It is no vain opinion that it will remain the best 
standard book of reference for many years to come. The 
illustrations and references are all that could be desired. 
The authors and publisher are to be congratulated. 


Chiropodial Orthopedics. By FRANKLIN CHARLES- 
WORTH, F.Ch.S. With a Foreword by Sir HARRY 
PLATT. 5% < 8$ in. Pp. 255 + viii, with 131 
re’ 1951. Edinburgh: E. & S. Livingstone 

td. 25s. 


In the foreword, Sir Harry Platt defines Chiropodial 
Orthopedics: “It includes not only the devising, 
processing, and fitting of all manner of appliances for 
defects and deformities of the feet, but it also requires 
the practitioner to possess a sound knowledge of shoe 
therapy ”’. 

It is not many years ago since the staffs of hospitals 
realized that few of them were really qualified to deal 
with minor disabilities of the feet and recognized that 
the appointment of a chiropodist was very necessary. 
Such appointments are now made in most hospitals and 
the chiropodist is recognized as an expert in an accepted 
ancillary department in a modern orthopedic service, 
and can achieve much in improving the results of surgical 
procedures. The numbers of patients referred to the 
chiropody department from all hospital clinics bear 
witness to their importance. A good deal of absenteeism 
from work is due to minor, but very painful, disabilities 
of the feet. 

The author claims that the Chiropodial Orthopedic 
Unit which he has formed at the Hope Hospital in 
Salford, and of which he is in charge, was the first to 
be established in the country. He devotes the last 
chapter of the book to the ‘ set-up ’ of such a department, 
down to the smallest detail. 

The book consists of a detailed description of the 
various techniques to be adopted in dealing with these 
cases ; the materials which can be employed ; and why, 
from the author’s experience, he prefers certain of 
them. Each chapter is profusely illustrated, showing 
the various methods of casting and making various 
appliances from such casts. 

Each case is regarded by him and his colleagues as an 
individual experiment and after reading the details it is 
realized that the problems can never be met by mass 
production. The various techniques are described under 
various headings: strip rubber, mocassin, corrective 
insoles, and also palliative methods. There is a most 
interesting chapter on shoc therapy, which should be 
studied by all orthopedic surgeons and many other 
medical men who are apt to regard foot disabilities as of 
little account unless they happen also to suffer from them. 
The book might well be in the library of every shoe 
factory, to help combat fads and fashions. 

There is also a chapter detailing a selection of interesting 
cases. It seems very germane to the contents of this 
book that when specialism is becoming confined to more 
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and more narrow limitations an important, and in som, 
cases almost a crippling, disability should be reg:.rded by 
many as of such little importance. % 

The format, printing, and illustrations in the book 
are excellent. 

After reading the book the opinion of Sir Harry Pla 
is fully confirmed—namely, “‘ on the occasions when the 
author has been privileged to lecture and demonstrate 
on the subject of Chiropodial Orthopedics to orthopaedic 
surgeons and other members of the medical profession, 
they have been unanimous in expressing the view that 
this work will supply a long-felt want ”’. 


Urological Pathology. By Peter A. HERBUT, MD, 
Professor of Pathology, Jefferson Medical College, 
Pennsylvania. In 2 volumes. 64 94 in. Pp, 
1222 + xxvi, with 527 illustrations, 2 in colour. 
1952. London: Henry Kimpton. £8 tos. 


THE field of urological pathology is a large one and 
Professor Herbut is to be congratulated on his ambitious 
undertaking, for he has certainly covered ‘this subject in 
an able manner. 

Volume I is devoted to the pathology of the urethra, 
bladder, and kidneys, while Volume II deals with the 
adrenals, penis, prostate, seminal vesicles, and testes. 

Professor Herbut has a lucid style and an aptitude 
for descriptive writing in dealing with the various histo- 
logical accounts of tumours which are found in the 
genito-urinary tract. The illustrations on the whole are 
ofa _ standard and do enhance the value of the written 
word. 

This book fulfils a real need and will be of value not 
only to the medical student but also to the general surgeon, 
the gynecologist, and the urologist. 

It will become the standard reference volume on 
urological pathology. 


A History of Neurological Surgery. By 12 Contri- 
butors. Edited by A. EARL WALKER, M.D., Professor 
of Neurological Surgery, Johns Hopkins University. 
6} x 10 in. Pp. §83 + xii, with 152 illustrations. 
1952. London: Baillitre, Tindall & Cox. 91s. 6d. 

SURGEONS to-day are taking an interest in the history of 
surgery, and as each special branch of surgery becomes 
established and recognized so its early history becomes 
of importance. Neurosurgery may be said to have 
commenced from the earliest times as far as trepanning 
is concernéd, but it did not become a recognized branch 
of surgery until after the first world war. 

Professor Earl Walker and his able band of contributors 
have presented the profession with an excellent account 
of the history of neurosurgery and the great men who 
were responsible for its birth. 

The biographical sketches of Harvey Cushing, Walter 
Dandy, Clovis Vincent, Victor Horsley, William Macewen, 
Charles Frazer, Charles de Martel, and Max Peet are 
pithy and interesting. 

The extensive bibliography covers over two thousand 
references and there is a comprehensive, accurate index. 

An interesting volume which should find a place in 
every medical library. 


Lung Abscess. By R. C. Brock, M.S., F.R.C.S., 
F.A.C.S., Thoracic Surgeon to Guy’s Hospital; 
Surgeon to the Brompton Hospital. 7? x 9% i. 
Pp. 197 + vi, with 60 illustrations. 1952. Oxford: 
Blackwell Scientific Publications. 3§s. 


THIS monograph is in reality the outcome of a series of 
articles by the author which appeared in the Guy’s 
Hospital Reports between 1945 and 1948. 

In the past there was too great a tendency to treat 
cases of lung abscess by expectant methods, and the 
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REVIEWS 


tesults were poor. Brock has shown conclusively that 
operative intervention, especially lobectomy, gives far 
petter results. 

This monograph gives an excellent account of the 
different types of lung abscess and the various operative 
rocedures that are necessary for their cure. 

Mr. Brock has produced a book which makes the 
jetiology, pathology, and treatment of lung abscess 
appear simple to the reader. This book will be invaluable 
to the student and practitioner alike, for it clarifies a 
difficult problem. 


Fractures and Orthopedic Surgery for Nurses and 
Physiotherapists. By ARTHUR NAYLOR, Ch.M., 
M.B., M.Sc., F.R.C.S., Hunterian Professor, Royal 
College of Surgeons of England, Consultant in 
Orthopedic Surgery, Bradford Royal Infirmary ; 
etc. With a Foreword by Sir ERNEsT FINcH, M.D., 
M.S., F.R.C.S. Third edition. 84 in. Pp. 315 
+ xvi, with 254 illustrations. 1952. Edinburgh: 
E. & S. Livingstone Ltd. 22s. 6d. 


Tue third edition of this useful book for nurses has been 
very thoroughly revised and some new illustrations have 
been added. The use of cortisone and its related com- 
pounds has been given its proper place in the treatment 
of rheumatic disorders. The newer drugs, such as aureo- 
mycin, streptomycin, and chloromycetin, are incorporated 
and their value stressed in the treatment of infective 
conditions. 

In this traumatic age the modern nurse must have a 
good knowledge not only of fractures but of wounds 
generally. This book gives the nurse all that is required 
to pass the State examination. 


Roentgen Diagnostics. By H. R. Scnuinz, W. E. 
BAENSCH, E. FRIEDL, and E. UEHLINGER. Based on 
the fifth German Edition; English Translation 
arranged by JAMES T. Case, M.D., D.M.R.E. 
7% =< 108 in. Volume I, Skeleton (Part I). Pp. 868 
+ xii, with 1183 illustrations. 1952. London: 
William Heinemann Medical Books Ltd. £12 os. od. 


Tuis first volume is part of a large comprehensive work 
on X-ray diagnosis. The other four volumes will deal, 
respectively, with the Skeleton (Part II), Thorax, 
Intestinal Tract, and Gynecology and Urology. 

The volume under review is devoted to the skeleton 
and is based on the fifth German revised and enlarged 
edition, and the English translation was arranged and 
edited by Professor James T. Case, of the Northwestern 
University Medical School. 

In this modern age of medicine the use of radiography 
is more important than ever before, and many of the 
rarer bone diseases can only be diagnosed by X rays. 

The purpose of X-ray examination is to uncover 
pathological conditions not easily accessible to, or brought 
to light by, other diagnostic procedures. The diagnosis 
of bone disease and the pre- and post-operative treatment 
of fractures demand constant ‘ check-ups ’ if good results 
are to be obtained. 

This book deals only with X-ray diagnosis. It explains 
the use of X rays in the investigation of the structure 
and function of the human body, both in the normal 
and the pathological state. It deals, therefore, at the 
same time with the normal and the pathological changes 
in the physiology of the living human being. 

There are some 1180 illustrations in this volume and 
all are of a good standard quality; the radiographs 
depicting some of the rarer bone diseases, such as 
d\ .ostosis cleidocranialis and osteogenesis imperfecta, are 
excellent. 

There is a very comprehensive bibliography which 
should prove of real worth to anyone interested in a 
ticular bone disease. 
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This first volume is a wonderful. production and will 
certainly whet the appetite of clinicians who will be 
anxious to see the remaining four volumes as they appear. 

The work will undoubtedly become the standard 
reference volume on X-ray diagnosis. 

é 


Monographs on Surgery 1952. [Edited by B. NOLAND 
CARTER, M.D., Ph.D., Professor: of Surgery, Univer- 
sity of Cincinnati; Director »f the Surgical Services, 
Cincinnati General Hospital. Pip. 430 x xii. Balti- 
more: The Williams and Witkins Co. London: 
Bailli¢re, Tindall & Cox. 1952.: 9§s. 


Tuis third volume of monographs n surgery attains to 
the high level of its predecessors and will prove of real 
value to the practical surgeon who is interested in 
technique. 

Professor Carter and his advisory editors have chosen 
well in the matter of subjects for the monographs and 
contributors. 

Allen O. Whipple is at his best in writing about a 
subject he had made peculiarly his own, namely, the 
radical surgery of pancreaticofiucdenal cancer. This 
twenty-page article is full of sound practical advice gained 
only by a background of vast clinical experience. This 
form of cancer can only be tackled by radical surgery and 
with modern anesthesia, blood transfusion, and anti- 
biotics, the mortality is diminishing every year. 

Another excellent article comes from the pen of 
George Curtis and Charles Meckstroth, who write with 
knowledge on radio-active iodine in the diagnosis and 
treatment of thyroid disease. During the last decade 
much has been discovered regarding radio-active iodine 
and there can be no doubt that this preparation has a 
definite, though limited, place in the treatment of cancer 
of the thyroid gland. 

Brian Blades and Carl Garby contribute a very 
practical article on the management of acute chest 
injuries. In this traumatic age the advice given on such 
injuries should prove valuable. 

There are no less than seven articles on stress inconti- 
mence in women. The subject is covered from every 
aspect and much new matter especially concerning the 
operative techniques has been incorporated. 

The orthopedic articles cover a wide range of subjects 
dealing with fractures, avascular necrosis, and arthroplasty. 

Renal neoplasms are given a section and so is the 
surgery of the large arteries. 

There is much to be said for these surgical mono- 
graphs provided the contributors are well chosen as in 
the present volume. 

British surgeons will find much of genuine value in 
this volume and the references are complete and accurate, 
and the index is comprehensive. 

We look forward with interest to next year’s volume. 


Experimental Surgery. By J. MARKowiTz, M.B. 
(Tor.), Ph.D., M.S. (Minn.). Associate Professor 
of Physiology, University of Toronto. With a Fore- 
word by C. F. SCHOTTLAUER. Second edition. 6 x 
gin. Pp. 546 + xiv, with 330 illustrations. 1949. 
London: Baillitre, Tindall & Cox. 40s. 


THE author commences the chapter on the experimental 
surgery of the involuntary or autonomic nervous systems 
with the thoughtful remark made by the late W. J. Mayo 
that “‘in medicine understanding must precede belief ”’. 
Each chapter of this book illustrates the wisdom of this 
saying, and it might be engraved in some conspicuous 
place in every medical school. 

It is one of the good things in the development of a 
consultant service under the National Health Act of 1946 
that at least six or more years should be spent by the 
aspirant in learning the craft of surgery after he has 
qualified and become a registered medical man. It should 
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never happen, as the author states happens elsewhere, that 
“It is not the best course in surgery to insist on post- 
graduate training in pathology, physiology, biochemistry 
and then to let the student hold a retractor for his final 
year of the course, and perhaps. open and close an 
abdominal incision or two. This is to insist on a proper 
training in everything but surgery.” Though not 
mentioned, the knowledge of anatomy also is’ as useful 
as ever. 

The days of the anatomist surgeon have to a great 
extent gone, though ‘excisions’ are still necessary. 
To-day it is the surgery of function which is the more 
important ; as the author in his introduction says, “‘ To 
an anatomist, surgery is skilled prescient dissection ; 
to a common enough and capable enough type of surgeon, 
it is a craft taught him by his praeceptors ; to a physi- 
ologist it is applied physiology”. This book regards 
surgery from a physiological background. 

It is a moot point when is the best time to introduce 
the young surgeon to animal experimental research. The 
Hunter tradition is that scientific medicine depends upon 
the three aspects, viz., observation of the living, dissection 
of the dead, and experiments on animals. 

In this country the last named is difficult to accomplish, 
but there is no doubt that the debt which the science of 
surgery, and indirectly those who have benefited from 
many modern surgical procedures, owes to animal experi- 
mental surgery is very great and will become even greater. 

The older clinician is apt to sneer at modern laboratory 
technique, and it must be agreed that nothing can replace 
sound clinical observation and judgement; but it must 
also be agreed that modern surgery could never have 
been developed if it had not been for the work of Pasteur 
and Lister, which was founded upon laboratory research. 

To know and diagnose disease before structural change 
has taken place, laboratory reports assessing the proper 
functioning of tissues are essential but cannot replace 
clinical assessment. There is, however, a modern tendency 
to multiply laboratories, and this has been increased by 
appointing laboratory-trained men to teach clinical 
subjects, and thereby the newly qualified general practi- 
tioner needs more and more laboratory reports before 
interpreting the clinical signs, until they are more than 
obvious ; and often does not realize how much he can 
learn from his older experienced clinical colleagues. 
Many clinicians, on the other hand, consider that no 


training in laboratory techniques and skills is necessary. 
they think that anyone with no particular training cy, 
test out their ideas in a laboratory and draw corre, 
conclusions. They often have a very vague idea of th. 
work which has previously been done on the subjec 
they propose to investigate, and the apparently irreleyap; 
factors which will influence their conclusions. 

This book is really a masterly epitome of applic 
physiology and pathology as it affects not merely surgery 
but experimental medicine in general. The author j 
primarily a physiologist and approaches each problem 
from that angle. 

To read and study it carefully will repay every surgeon, 
young and old. It gives a rational explanation of problems 
which have been worrying him throughout his surgical 
life. It will correct much of the slack thinking, and it js 
hoped the apathy with which some regard surgical 
failures, with the thought that “all has been done tha 
can be done ”’. 

The first seven chapters are devoted to the care of 
the animals and the equipment, instruments, and 
operative techniques which are best. Then the features 
of experimental surgery as it is applicable to the abdomen 
and its contents are described in great detail. 

There are illuminating chapters on peptic ulcers, 
intestinal obstruction, and peritonitis, with especial refer- 
ence to the physiology and pathology of these conditions. 

Then follow chapters on the experimental transplanta- 
tion of ducts, organs, and tissues, and it closes with a 
final chapter on cardiovascular surgery. 

After perusal the reader should be convinced that in 
order to add something of value to surgical techniques 
the post-graduate student should, during his period of 
training, have the opportunity to work in an experimental 
laboratory so that the foundations can be laid on which 
he may later develop his techniques in research. 

The selection of such students will be difficult, 
otherwise the energy of both students and instructor will 
be wasted and no good effected. It is an errof to assume 
that anyone and everyone is a potential research worker. 

The book should be in the library of every hospital 
where aspiring consultants are being trained, and it 
must be almost a vade-mecum to all veterinary surgeons. 

To read, mark, and inwardly digest the introduction 
written by the author will be a stimulus and inspiration 
to all engaged in research. 
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Clinical Cancer Research Committee, by W. L. 
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(Ret.), Medical Secretary to the Committee. With 
a Foreword by the Rt. Hon. Lorp Horner, G.Q.V.O., 
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